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1.0 Introduction 
 
This appendix presents the results of the alternative analysis for all of the regions that 

were developed for the PWSA Service Area.  In many cases, it was found to be non-

feasible to develop storage and treatment alternatives for each outfall due to the 

constraints such as siting restrictions, low overflow volume and flow rate and relative 

proximity of the outfall to other outfalls.  In addition, economies of scale may be reached 

if a larger volume or flow from several outfalls can be stored or treated by one larger 

facility.  Given the uniqueness of the PWSA system – high number of outfalls, highly 

developed riverfront, etc. these factors impact how or why the outfalls are grouped for 

analysis.  These factors are expanded below: 

 

• Siting restrictions – no vacant property within reasonable proximity to the outfall.   

• Low overflow volume – a substantial number of outfalls have low overflow 

volume.  In theory, small CSO storage facilities could be built (i.e. 20,000 

gallons), however, in practical terms this would result in storage facilities at 

literally every block.  The eventual impact on PWSA staffing to operate and 

maintain these facilities would be enormous. 

• Low overflow rate – similar to the discussion above for low CSO volume. 

 

Note that the outfall grouping does not compromise the goals of the program or 

jeopardize the water quality standards of an outfall-by-outfall analysis. 

 

2.0 Methodology 

 

The following briefly describes the methodology and assumptions used in determining 

the outfall candidates for the Regional Analysis. 

 

• Direct connections to the ALCOSAN interceptors were not evaluated. 
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• Outfalls that were targeted as remote or low flow outfalls that were in line with a 

consolidation pipe for a regional grouping of surrounding outfalls will be included 

in the regional grouping. 

• Many of the outfalls along the Downtown Rivers were located within 1 or 2 

blocks of each other.  Constructing individual storage or treatment facilities at 

each of these locations would not be cost effective or feasible due to site 

constraints.  The proposed outfall grouping will allow the overflows to be 

transported to a nearby outfall with the largest flow where a single storage or 

treatment facility could be evaluated. 

• Selection of final groupings were based upon a review of available aerial mapping 

and field work that included recording measurements and photographs of 

potential locations where private property could be procured for the construction 

of a storage or treatment facility.  No underground investigations were conducted.  

 

 

The regional groupings are listed below.  Table E-1 lists in more detail the outfalls and 

the name of the regions that they are included in.  Some outfalls are not included in 

regions if they are located such that local storage or treatment would be less costly than 

running a consolidation pipe to the regional treatment location. 

 

EAST SEWERSHED REGIONS 

 

1. Downtown Allegheny 

2. Strip District 

3. Two Mile Run 

4. Lawrenceville 

5. Heth’s Run 

6. Negley Run 

7. Downtown Monongahela 
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8. Second Avenue 

9. Boundary Street 

10. Hazelwood 

11. Nine Mile Run 

12. Nine Mile Run – Frick Park 

13. Upper Nine Mile Run 

 

NORTH SEWERSHED REGIONS 

 

1. O-29 to O-41 

2. A-47 to A-59A 

3. A-60 to A-66 

 

SOUTH SEWERSHED REGIONS 

 

1. C-02 to C-13A – Lower Chartiers Creek 

2. C-25 to C-29 – Upper Chartiers Creek 

3. Bells Run 

4. O-8 to O-13 – Glen Mawr 

5. S-18 to CSO095J001 – Sawmill Run 

6. S-23 to S-29 – Sawmill Run 

7. S-31 to S-36 – Sawmill Run 

8. S-37 to S-42 – Sawmill Run 

9. O-14 to S-46 – Sawmill Run 

10. CSO 016A001 to 036R001 – Little Sawmill Run 

11. McDonoughs Run 

12. M-6 to M-17 - Arlington through 25th Street 

13. M-18 to M-28 - Arlington through 25th Street 

14. Streets Run 
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3.0 Results Summary 

 

For each region, a report has been prepared that presents the results of the alternative 

analysis.  Each report describes the outfalls in the region, the CSO control technology 

alternatives that were evaluated, and how the CSO control technologies ranked.  Site 

limitations for storage/treatment facility construction are discussed.  In addition, each 

report has a regional location figure and a potential storage/treatment facility location 

figure. 

 

Table E-2 presents a summary of the highest ranked CSO control technology for each 

region for a control level of 4 overflows per year.  The drainage areas that are addressed 

by these winning control technologies are shown on figures in the reports.  These highest 

ranking alternatives were carried forward as potential components of the final 

recommended alternative that will be developed for the entire PWSA Service Area.  

Details of the alternative analysis for each region can be found in the individual reports 

that are included in this appendix. 
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APPENDIX E – PWSA REGIONS (by Subsystem) 
 

 

E.1  AN – Allegheny North Subsystem 

E.1.1   AN – A-47 to A-59A Region 

E.1.2   AN  - A-60 to A-66 Region 

 

E.2  AS – Allegheny South Subsystem 

E.2.1   DA – Downtown Allegheny Region 

E.2.2   SD - Strip District Region 

E.2.3   TMR - Two Mile Run Region 

E.2.4   LAW - Lawrenceville Region 

E.2.5   HR - Heth’s Run Region 

E.2.6   NR - Negley Run Region 

 

E.3  MO – Monongahela Ohio Subsystem 

E.3.1   DM – Downtown Monongahela Region 

E.3.2   2AV - Second Avenue Region 

E.3.3   BS - Boundary Street Region 

E.3.4   HAZ - Hazelwood Region 

E.3.5   NMR - Nine Mile Run Region 

E.9.6   NMRFP - Nine Mile Run – Frick Park Region 

E.3.7   UNMR - Upper Nine Mile Run Region 

E.3.8   MO – M-6 to M-17 Region 

E.3.9   MO – M-18 to M-28 Region 

E.3.10 MO – O-29 to O-41 Region 

E.3.11 MO – Streets Run Region 

 

E.4  SMR – Sawmill Run Subsystem 

E.4.1   SMR – S-18 to CSO 095J001 Region 
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E.4.2   SMR – S-23 to S-29 Region 

E.4.3   SMR – S-37 to S-42 Region 

E.4.4   SMR – O-14 to S-46 Region 

E.4.5   SMR – CSO 016A001 to CSO 036R001 Region 

E.4.6   SMR – McDonoughs Run Region 

E.4.7   SMR – S-31 to S-36 Region 

 

E.5  CC – Chartiers Creek Subsystem 

E.5.1   CC – C-2 to C-13A Region 

E.5.2   CC – C-25 to C-29 Region 

E.5.3   CC - Bells Run Region 

 

E.6  GM – Glen Mawr Subsystem 

E.6.1   GM – O-8 to O-13 Region 

 



Table E-1
Regional Groupings Summary

System Structure Name Stream of Discharge PWSA North/South Sewersheds NPDES Permit Number Region Name 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows

ACSO 008LA47 Allegheny River Dasher Street (Allegheny) 008LA47
ACSO 008LA48 Allegheny River Dasher Street (Allegheny) 008LA48
ACSO 008MA49 Allegheny River Dasher Street (Allegheny) 008MA49
ACSO 008MA50 Allegheny River Dasher Street (Allegheny) 008MA50
ACSO 008MA51 Allegheny River East Street 008MA51
ACSO 009EA56 Allegheny River East Street 009EA56
ACSO 009EA58 Allegheny River East Street 009EA58
ACSO 009BA59 Allegheny River East Street 009BA59

ACSO 009BA59A Allegheny River East Street 009BA59A
CSO 009E001 Allegheny River East Street 009E001

ACSO 024RA60 Allegheny River Spring Garden 024RA60

ACSO 024LA61 Allegheny River Spring Garden 024LA61

ACSO 025AA62 Allegheny River Spring Garden 025AA62

ACSO 048NA63 Allegheny River Spring Garden 048NA63

ACSO 048NA64 Allegheny River Spring Garden 048NA64

ACSO 048FA65 Allegheny River Spring Garden 048FA65
ACSO 048FA66 Allegheny River Spring Garden 048FA66
CSO 163G001 Allegheny River East Street 163G001 -- -- -- -- -- -- -- -- -- -- --

ADC008PA01 Allegheny River Barbeau Street 008PA01
ADC008RA02 Allegheny River Fancourt Street 008RA02
ADC008RA03 Allegheny River Evans Way 008RA03
ADC008RA04 Allegheny River Stanwix Street 008RA04
ADC008RA05 Allegheny River Cecil Place 008RA05
ADC008SA06 Allegheny River Sixth Street 008RA06
ADC008SA07 Allegheny River Barkers Place 008SA07
ADC008SA08 Allegheny River Scott Place 008SA08
ADC008SA09 Allegheny River Seventh Street 008SA09
ADC008SA10 Allegheny River Eighth Street 008SA10
ADC009JA11 Allegheny River Ninth Street 009JA11
ADC009JA12 Allegheny River Garrison Place 009JA12
ADC009JA13 Allegheny River 10th Street 009JA13

ADC009KA14Z Allegheny River 11th Street 009JA13A
ADC009KA14 Allegheny River 12th Street 009KA14

ADC009KA14A Allegheny River 13th Street 009FA14A
ADC009FA15 Allegheny River 14th Street 009FA15
ADC009CA16 Allegheny River 17th Street 009CA16
ADC024SA17 Allegheny River 20th Street 024SA17

ADC024SA17A Allegheny River 22nd Street 024SA17A
ADC024SA17B Allegheny River 23rd Street 024SA17B
ADC025JA18 Allegheny River 24th Street 024MA18

ADC025JA18A Allegheny River 25th Street 025JA18A
ADC025JA18B Allegheny River 26th Street 025JA18B
ADC025EA19 Allegheny River 27th Street 025EA19

ADC025FA19A Allegheny River 28th Street 025FA19A
ADC025BA19B Allegheny River 29th Street 025BA19B
ADC025BA20 Allegheny River 30th Street 025BA20
ADC025BA21 Allegheny River 31st Street 048PA21
ADC048RA22 Allegheny River 32nd Street 048RA22
ADC048RA23 Allegheny River 33rd Street 048LA23
ADC048MA25 Allegheny River 36th Street 048GA25
ADC048HA26 Allegheny River 38th Street 048DA26
ADC049AA27 Allegheny River 40th Street 048DA27

Unnamed Allegheny River 40th Street N/A
ADC080NA28 Allegheny River 43rd Street 080NA28
ADC080FA29 Allegheny River 48th Street 080EA29

ADC080FA29A Allegheny River 48th Street 080BA29A
ADC080BA30 Allegheny River 51st Street 080BA30
ADC119RA31 Allegheny River 52nd Street 119RA31
ADC119RA32 Allegheny River McCandless Street 119RA32
ADC119MA33 Allegheny River 54th Street 119MA33
ADC119MA34 Allegheny River 55th Street 119MA34
ADC120EA35 Allegheny River 57th Street 120EA35
ADC120CA36 Allegheny River 62nd Street 120CA36
ADC120DA37 Allegheny River Voltz Way 120DA37

ADC120DA37A Allegheny River Voltz Way 120DA37A
ADC121AA38 Allegheny River Gatewood Way 121AA38
ADC121CA40 Allegheny River Chislett Street 121CA40
ADC121HA41 Allegheny River Heth’s Run 121HA41
DC121L001 Allegheny River Highland Park Zoo parking Area 121H001

ADC122PA42 Allegheny River A-42 & A-42A Negley Run Sewershed 122EA42 Negley Run 221.1 57.6 36.4 26.8 24.4 537.5 440.1 421.6 320.5 300.7

77.7
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System Structure Name Stream of Discharge PWSA North/South Sewersheds NPDES Permit Number Region Name 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows

Peak Volume (MG) Peak Flowrate (MGD)

ACSO 043SC02 Chartiers Creek Glen Mawr (Chartiers Creek) 043SC02
ACSO 043RC03 Chartiers Creek Glen Mawr (Chartiers Creek) 043RC03
ACSO 043RC05 Chartiers Creek Glen Mawr (Chartiers Creek) 043RC05

ACSO 043RC05A Chartiers Creek Glen Mawr (Chartiers Creek)
ACSO 043PC07 Chartiers Creek Glen Mawr (Chartiers Creek) 043PC07
ACSO 071CC11 Chartiers Creek Glen Mawr (Chartiers Creek) 071CC11
ACSO 071CC12 Chartiers Creek Glen Mawr (Chartiers Creek) 071CC12

ACSO 072PC13A Chartiers Creek Glen Mawr (Chartiers Creek) 072RC13A
ACSO 107GC14 Chartiers Creek Glen Mawr (Chartiers Creek) 107GC14 -- -- -- -- -- -- -- -- -- -- --
ACSO 107SC15 Chartiers Creek Glen Mawr (Chartiers Creek) 107SC15 -- -- -- -- -- -- -- -- -- -- --
ACSO 104HC25 Chartiers Creek Chartiers Creek and Bells Run 104HC25

ACSO 079FC26A Chartiers Creek Chartiers Creek and Bells Run 067FC26A
ACSO 067FC27 Chartiers Creek Chartiers Creek and Bells Run 067FC27
ACSO 067KC28 Chartiers Creek Chartiers Creek and Bells Run 067KC28
ACSO 067KC29 Chartiers Creek Chartiers Creek and Bells Run 067KC29
CSO 039E001 Chartiers Creek Chartiers Creek and Bells Run 039E001
CSO 039J001 Chartiers Creek Chartiers Creek and Bells Run 039J001
CSO 068H001 Chartiers Creek Chartiers Creek and Bells Run 068H001
CSO 068H002 Chartiers Creek Chartiers Creek and Bells Run 068H002
CSO 039K001 Chartiers Creek Chartiers Creek and Bells Run 039K001

ACSO 043SO08 Ohio River Glen Mawr (Ohio River) 043SO08
ACSO 042DO09 Ohio River Glen Mawr (Ohio River) 042DO09
ACSO 021AO10 Ohio River Glen Mawr (Ohio River) 021AO10
ACSO 021KO11 Ohio River Glen Mawr (Ohio River) 021KO11

ACSO 021RO13 Ohio River Glen Mawr (Ohio River) 021RO13
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System Structure Name Stream of Discharge PWSA North/South Sewersheds NPDES Permit Number Region Name 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows

Peak Volume (MG) Peak Flowrate (MGD)

ACSO 095PS18 Ohio River Sawmill Run Interceptor (O-14) 007PO14B
CSO 095E001 Sawmill Run Brook-line Blvd. 095E001
CSO 095J001 Sawmill Run Englert and Weyman Streets 095J001

ACSO 061DS23 Sawmill Run Bausman, Brook and Warrington
ACSO 061DS24 Sawmill Run Edge-brook Ave. 061DS24
ACSO 034LS28 Ohio River Sawmill Run Interceptor (O-14)
ACSO 034GS29 Sawmill Run Bausman, Brook and Warrington
CSO 060A001 Sawmill Run Bausman, Brook and Warrington 060A001
CSO 005R001 Sawmill Run Olympia, Shaler and Woodruff Streets

ACSO 005LS39 Sawmill Run Olympia, Shaler and Woodruff Streets
ACSO 005F001 Sawmill Run Olympia, Shaler and Woodruff Streets
ACSO 005AS41 Sawmill Run Olympia, Shaler and Woodruff Streets
ACSO 019MS42 Sawmill Run McCartney Run
ACSO 006AS46 Ohio River Sawmill Run Interceptor (O-14)

'O-14-E-OF' Ohio River Sawmill Run Interceptor (O-14) 007PO14
'O-14-W-OF' Ohio River Sawmill Run Interceptor (O-14) 007PO14A

ACSO 007N014B Ohio River Sawmill Run Interceptor (O-14) 007NO14B
CSO 016A001 Sawmill Run Little Sawmill Run 016A002
CSO 016A002 Sawmill Run Little Sawmill Run 016A002
CSO 035A001 Sawmill Run Little Sawmill Run 035A001
CSO 035E001 Sawmill Run Little Sawmill Run 035E001
CSO 035J001 Sawmill Run Little Sawmill Run 035J001
CSO 036R001 Sawmill Run Little Sawmill Run 036R001
CSO 019M001 Sawmill Run McCartney Run -- -- -- -- -- -- -- -- -- -- --
CSO 097L001 Sawmill Run McDonoughs Run 097L001
CSO 139A001 Sawmill Run McDonoughs Run 139AO01
CSO 139B001 Sawmill Run McDonoughs Run 139B001
CSO 139B002 Sawmill Run McDonoughs Run 139B002
CSO 139B003 Sawmill Run McDonoughs Run 139B003
CSO 139F001 Sawmill Run McDonoughs Run 139F001 -- -- -- -- -- -- -- -- -- -- --

ACSO 034BS30 Ohio River Sawmill Run Interceptor (O-14) -- -- -- -- -- -- -- -- -- -- --
ACSO 015PS31 Sawmill Run Olympia, Shaler and Woodruff Streets
ACSO 015PS32 Sawmill Run Bausman, Brook and Warrington
ACSO 015JS33 Ohio River Sawmill Run Interceptor (O-14)
ACSO 015JS34 Ohio River Sawmill Run Interceptor (O-14)
ACSO 015ES35 Ohio River Sawmill Run Interceptor (O-14)
ACSO 015AS36 Ohio River Sawmill Run Interceptor (O-14)
CSO 015P001 Sawmill Run Plummers Run 015P001
DC 034N001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.01 0.01 0.01 0.00 0.00 1.0 0.6 0.4 0.4 0.1
DC 035P001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.00 0.00 0.00 0.00 0.00 0.3 0.1 0.1 0.1 0.0
DC 035S001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.01 0.01 0.01 0.00 0.00 0.5 0.4 0.3 0.2 0.2
DC 035S002 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- -- -- -- -- -- -- -- -- -- --
DC 062C001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.00 0.00 0.00 -- -- 0.2 0.1 0.1 -- --
DC 062C002 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- -- -- -- -- -- -- -- -- -- --
DC 062D001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.01 0.01 0.01 0.01 0.00 1.4 1.3 0.6 0.5 0.3
DC 062K001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- -- -- -- -- -- -- -- -- -- --
DC 062K002 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.01 0.00 0.00 0.00 0.00 0.4 0.3 0.2 0.2 0.1

CSO 034R001 Ohio River Sawmill Run Interceptor (O-14) 034R001 -- -- -- -- -- -- -- -- -- -- --
CSO 138J001 Sawmill Run Englert and Weyman Streets -- -- -- -- -- -- -- -- -- -- --
CSO 138P001 Sawmill Run Englert and Weyman Streets -- -- -- -- -- -- -- -- -- -- --
CSO 138K001 Sawmill Run Englert and Weyman Streets 138K001 -- -- -- -- -- -- -- -- -- -- --
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System Structure Name Stream of Discharge PWSA North/South Sewersheds NPDES Permit Number Region Name 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows

Peak Volume (MG) Peak Flowrate (MGD)

ACSO 114JO25 Ohio River Jacks Run 0 -- -- -- -- -- -- -- -- -- -- --
ACSO 075FO26 Ohio River Jacks Run 075AO26 -- -- -- -- -- -- -- -- -- -- --
ACSO 044BO27 Ohio River Woods Run 044BO27 -- -- -- -- -- -- -- -- -- -- --
ACSO 044RO29 Ohio River Doerr, Superior, Island Avenue 044RO29
ACSO 021DO30 Ohio River Doerr, Superior, Island Avenue 021DO30
ACSO 021HO31 Ohio River Adams Street 021HO31
ACSO 021HO32 Ohio River Adams Street 021HO32
ACSO 021MO33 Ohio River Adams Street 021MO33
ACSO 021MO34 Ohio River Adams Street 021MO34
ACSO 021SO35 Ohio River Pennsylvania Avenue 021SO35
ACSO 021SO36 Ohio River Pennsylvania Avenue 021SO36
ACSO 007AO37 Ohio River Pennsylvania Avenue 007AO37
ACSO 007AO38 Ohio River Pennsylvania Avenue 007AO38
ACSO 007EO39 Ohio River Pennsylvania Avenue 007EO39
ACSO 007FO40 Ohio River Pennsylvania Avenue 007KO40
ACSO 007KO41 Ohio River Pennsylvania Avenue 007KO41
ACSO 007MO43 Ohio River Dasher Street (Ohio) 007MO43 O-43 0.07 0.06 0.05 0.02 0.01 6.08 5.07 4.72 3.65 0.38
ADC001GM01 Monongahela River Commonwealth Place 001FM01
ADC001GM02 Monongahela River Stanwix Street 001LM02
ADC001MM03 Monongahela River Wood Street 001MM03

ADC001MM03A
ADC001MM03B
ADC001MM03C

Monongahela River Cherry Way 001MM03A

ADC002NM04 Monongahela River Grant Street 001SM04
ADC002NM05 Monongahela River Try Street 002NM05

ACSO 004DM06 Monongahela River Arlington through 25th Street 003AM06
ACSO 003BM07 Monongahela River Arlington through 25th Street 003BM07
ACSO 003BM08 Monongahela River Arlington through 25th Street 003BM08
ACSO 003CM10 Monongahela River Arlington through 25th Street 003CM10
ACSO 003CM11 Monongahela River Arlington through 25th Street 003CM11
ACSO 003DM12 Monongahela River Arlington through 25th Street 003DM12
ACSO 003DM13 Monongahela River Arlington through 25th Street 003DM13
ACSO 012AM14 Monongahela River Arlington through 25th Street 012AM14

ACSO 012AM14A Monongahela River Arlington through 25th Street 012AM14A
ACSO 012AM15 Monongahela River Arlington through 25th Street 012AM15
ACSO 012BM16 Monongahela River Arlington through 25th Street 012BM16
ACSO 012BM17 Monongahela River Arlington through 25th Street 012BM17

ACSO 003CM11A Monongahela River Arlington through 25th Street 003GM11A -- -- -- -- -- -- -- -- -- -- --
ADC011RM19 Monongahela River Brady Street 011RM19

ADC011SM19B Monongahela River M-19A Maurice Street 011SM19B
ADC029BM19B
ADC029BM19C
ADC029BM19D

Monongahela River M-19B;  M-19C & M-19D Bates Street 029FM19A

ACSO 012CM18 Monongahela River Arlington through 25th Street 012CM18
ACSO 012CM20 Monongahela River Arlington through 25th Street 012CM20
ACSO 012CM21 Monongahela River Arlington through 25th Street 012CM21
ACSO 012HM22 Monongahela River Arlington through 25th Street 012DM22
ACSO 012HM23 Monongahela River Arlington through 25th Street 012HM23
ACSO 029KM24 Monongahela River Arlington through 25th Street
ACSO 029KM26 Monongahela River Arlington through 25th Street 029KM26
ACSO 029PM27 Monongahela River Arlington through 25th Street 029PM27
ACSO 030CM28 Monongahela River Arlington through 25th Street
ADC029SM29 Monongahela River Greenfield Avenue 029RM29 Boundary Street 139.6 43.6 29.6 21.4 20.2 557.8 444.2 386.0 314.3 295.4
ADC055EM31 Monongahela River Rutherglen  St. 030MM31

ADC055EM31A Monongahela River Rutherglen  St. 030MM31A
ADC031DM32 Monongahela River Tullymet Street 031DM32
ADC031HM33 Monongahela River Longworth Street 031HM33
ADC031HM35 Monongahela River Hazelwood Avenue Sewershed 031HM35
ADC031MM36 Monongahela River Tecumseh Street 031MM36
ADC057AM37 Monongahela River Melanchton Street 057AM37
ADC057KM38 Monongahela River Vespucius Street 057KM38
ADC057KM39 Monongahela River Renova Street 057KM39
ADC057MM40 Monongahela River Alluvian Street 057MM40
CSO 030N001 Monongahela River Becks Run 030N001 -- -- -- -- -- -- -- -- -- -- --
CSO 032N001 Monongahela River Becks Run 032N001 -- -- -- -- -- -- -- -- -- -- --
CSO 032P001 Monongahela River Becks Run 032P001 -- -- -- -- -- -- -- -- -- -- --

ACSO 031GM34 Monongahela River Becks Run 031GM34 -- -- -- -- -- -- -- -- -- -- --
CSO 184E001 Monongahela River Streets Run 184E001
CSO 185H001 Monongahela River Streets Run 185H001
CSO 134A001 Monongahela River Streets Run 134A001

ACSO 091AM42 Monongahela River Streets Run
ADC129NM47 Monongahela River Nine Mile Run 129NM47
SPS089C001 Monongahela River Homestead Bridge 089D001
DC129B001 Nine Mile Run Swisshelm Park 129B001

DC128D003 DC128D002
DC128D001 DC176J003
DC176J002 DC176J001

Nine Mile Run Nine Mile Run - Frick Park 128R002

DC175G001 DC175G002
DC175L001 DC175L002 Nine Mile Run Upper Nine Mile Run 177K001 Upper Nine Mile Run 2.7 1.1 0.8 0.7 0.4 77.9 68.3 38.3 27.4 26.6

4.4

18.5

3.6 1.1 0.5 0.4 0.4 11.6 7.2 6.7 5.4

30.4 23.6 22.7 19.0

96.8 80.9

M
on

-O
hi

o

Nine Mile Run - Frick Park

Nine Mile Run 60.0 17.3 16.3 9.5 6.1

3.5 184.2 116.9 104.1

O-29 to O-41 19.1 13.8

Downtown Monongahela 9.5 3.9

Second Avenue 26.4 9.4

24.0

235.611.7 7.6 6.3 671.7

79.63.7 3.4 2.7 136.5

208.0

129.9 118.1 104.4

176.4 162.1 121.47.8 5.7 4.2

Hazelwood 53.6 6.4 6.3 4.6

75.1

23.2

197.0 174.7

478.1 458.3 368.8

4.8 45.4 25.4 20.0 16.87.8Streets Run 53.4 17.5 10.6

237.85.9 5.5

149.4197.1 161.2195.1

134.7209.8

6.7 6.5

6.58.3

5.3 207.0

Note:  --  Outfall is not included in a Region

M-6 to M-17

M-18 to M-28 17.7 6.1



Table E-2
Regional Alternative Analysis Results for 4 Overflows Per Year

System Structure Name NPDES Permit Number Owner Region Name Peak Volume - MG
(4 Overflows)

Peak Flow - MGD
(4 Overflows)

Highest Ranking Alternative
(4 Overflows)

Present Worth - Million $
(4 Overflows)

Facility Footprint @ 0
Overflows (SF)

Facility Footprint @ 4
Overflows (SF)

ACSO 008LA47 008LA47 ALCOSAN
ACSO 008LA48 008LA48 ALCOSAN
ACSO 008MA49 008MA49 ALCOSAN
ACSO 008MA50 008MA50 ALCOSAN
ACSO 008MA51 008MA51 ALCOSAN
ACSO 009EA56 009EA56 ALCOSAN
ACSO 009EA58 009EA58 ALCOSAN
ACSO 009BA59 009BA59 ALCOSAN

ACSO 009BA59A 009BA59A
CSO 009E001 009E001 PA DOT

ACSO 024RA60 024RA60 ALCOSAN
ACSO 024LA61 024LA61 ALCOSAN
ACSO 025AA62 025AA62 ALCOSAN
ACSO 048NA63 048NA63 ALCOSAN
ACSO 048NA64 048NA64 ALCOSAN
ACSO 048FA65 048FA65 ALCOSAN
ACSO 048FA66 048FA66 ALCOSAN
CSO 163G001 163G001 PWSA -- -- -- -- -- -- --

ADC008PA01 008PA01 ALCOSAN
ADC008RA02 008RA02 ALCOSAN
ADC008RA03 008RA03 ALCOSAN
ADC008RA04 008RA04 ALCOSAN
ADC008RA05 008RA05 ALCOSAN
ADC008SA06 008RA06 ALCOSAN
ADC008SA07 008SA07 ALCOSAN
ADC008SA08 008SA08 ALCOSAN
ADC008SA09 008SA09 ALCOSAN
ADC008SA10 008SA10 ALCOSAN
ADC009JA11 009JA11 ALCOSAN
ADC009JA12 009JA12 ALCOSAN
ADC009JA13 009JA13 ALCOSAN

ADC009KA14Z 009JA13A ALCOSAN
ADC009KA14 009KA14 ALCOSAN

ADC009KA14A 009FA14A ALCOSAN
ADC009FA15 009FA15 ALCOSAN
ADC009CA16 009CA16 ALCOSAN
ADC024SA17 024SA17 ALCOSAN

ADC024SA17A 024SA17A ALCOSAN
ADC024SA17B 024SA17B ALCOSAN
ADC025JA18 024MA18 ALCOSAN

ADC025JA18A 025JA18A ALCOSAN
ADC025JA18B 025JA18B ALCOSAN
ADC025EA19 025EA19 ALCOSAN

ADC025FA19A 025FA19A ALCOSAN
ADC025BA19B 025BA19B ALCOSAN
ADC025BA20 025BA20 ALCOSAN
ADC025BA21 048PA21 ALCOSAN
ADC048RA22 048RA22 ALCOSAN
ADC048RA23 048LA23 ALCOSAN
ADC048MA25 048GA25 ALCOSAN
ADC048HA26 048DA26 ALCOSAN
ADC049AA27 048DA27 ALCOSAN

Unnamed N/A ALCOSAN
ADC080NA28 080NA28 ALCOSAN
ADC080FA29 080EA29 ALCOSAN

ADC080FA29A 080BA29A ALCOSAN
ADC080BA30 080BA30 ALCOSAN
ADC119RA31 119RA31 ALCOSAN
ADC119RA32 119RA32 ALCOSAN
ADC119MA33 119MA33 ALCOSAN
ADC119MA34 119MA34 ALCOSAN
ADC120EA35 120EA35 ALCOSAN
ADC120CA36 120CA36 ALCOSAN
ADC120DA37 120DA37 ALCOSAN

ADC120DA37A 120DA37A ALCOSAN
ADC121AA38 121AA38 ALCOSAN
ADC121CA40 121CA40 ALCOSAN
ADC121HA41 121HA41 ALCOSAN
DC121L001 121H001 PWSA

ADC122PA42 122EA42 ALCOSAN Negley Run 26.8 320.5 Screening & Disinfection 85.9 80,000 80,000

334,000 267,000

11.8 122.3 Integrated Outfalls 53.5 1,157,583 255,583

14.8 318.1 Tunnel Storage 106.1

Tunnel Storage 129.1 276,000 160,000

43.0 239,000 228,000

195,000 177,0003.6 95.7 Tunnel Storage 45.4

Al
le

gh
en

y 
So

ut
h

Downtown Allegheny

Strip District

Two Mile Run

Lawrenceville

Heth's Run

Al
le

gh
en

y 
N

or
th

A-47 to A-59A 84.5 55,000 (S&D) 60,631

52,00020.7 Screening and Disinfection 61.4141.9A-60 to A-66

Tunnel Storage12.3 199.6

1.9 57.0 Tunnel Storage

23.1 457.7

38,000



Table E-2
Regional Alternative Analysis Results for 4 Overflows Per Year

System Structure Name NPDES Permit Number Owner Region Name Peak Volume - MG
(4 Overflows)

Peak Flow - MGD
(4 Overflows)

Highest Ranking Alternative
(4 Overflows)

Present Worth - Million $
(4 Overflows)

Facility Footprint @ 0
Overflows (SF)

Facility Footprint @ 4
Overflows (SF)

ACSO 043SC02 043SC02 ALCOSAN
ACSO 043RC03 043RC03 ALCOSAN
ACSO 043RC05 043RC05 ALCOSAN

ACSO 043RC05A ALCOSAN
ACSO 043PC07 043PC07 ALCOSAN
ACSO 071CC11 071CC11 ALCOSAN
ACSO 071CC12 071CC12 ALCOSAN

ACSO 072PC13A 072RC13A ALCOSAN
ACSO 107GC14 107GC14 ALCOSAN -- -- -- -- -- -- --
ACSO 107SC15 107SC15 ALCOSAN -- -- -- -- -- -- --
ACSO 104HC25 104HC25 ALCOSAN
ACSO 079FC26A 067FC26A ALCOSAN
ACSO 067FC27 067FC27 ALCOSAN
ACSO 067KC28 067KC28 ALCOSAN
ACSO 067KC29 067KC29 ALCOSAN
CSO 039E001 039E001 PWSA
CSO 039J001 039J001 PWSA
CSO 068H001 068H001 PWSA
CSO 068H002 068H002 PWSA
CSO 039K001 039K001 PWSA

ACSO 043SO08 043SO08 ALCOSAN
ACSO 042DO09 042DO09 ALCOSAN
ACSO 021AO10 021AO10 ALCOSAN
ACSO 021KO11 021KO11 ALCOSAN
ACSO 021RO13 021RO13 ALCOSAN

C
ha

rti
er

s 
C

re
ek

G
le

n 
M

aw
r

Bells Run 72,000

234,000

29,000

57,541

0.8 Sub-Surface Storage 29.9

7.0 Screening and Disinfection 17.831.4

53.7108.7

34.5

208.0 Tunnel Storage

C-2 to C-13A

C-25 to C-29

O-8 to O-13

4.2 Sub-Surface Storage

31,000

82,000

26,000

NA - separation6.3 57.2



Table E-2
Regional Alternative Analysis Results for 4 Overflows Per Year

System Structure Name NPDES Permit Number Owner Region Name Peak Volume - MG
(4 Overflows)

Peak Flow - MGD
(4 Overflows)

Highest Ranking Alternative
(4 Overflows)

Present Worth - Million $
(4 Overflows)

Facility Footprint @ 0
Overflows (SF)

Facility Footprint @ 4
Overflows (SF)

ACSO 095PS18 007PO14B ALCOSAN
CSO 095E001 095E001 PWSA
CSO 095J001 095J001 PWSA

ACSO 061DS23 ALCOSAN
ACSO 061DS24 061DS24 ALCOSAN
ACSO 034LS28 ALCOSAN
ACSO 034GS29 ALCOSAN
CSO 060A001 060A001 PWSA

ACSO 005R001 PWSA
ACSO 005LS39 ALCOSAN
ACSO 005F001 ALCOSAN
ACSO 005AS41 ALCOSAN
ACSO 019MS42 ALCOSAN
ACSO 006AS46 ALCOSAN

'O-14-E-OF' 007PO14 ALCOSAN
'O-14-W-OF' 007PO14A ALCOSAN

ACSO 007N014B 007NO14B ALCOSAN
CSO 016AO01 016A002 PWSA
CSO 016A002 016A002 PWSA
CSO 035A001 035A001 PWSA
CSO 035E001 035E001 PWSA
CSO 035J001 035J001 PWSA
CSO 036R001 036RO01 PWSA
CSO 019M001 PWSA -- -- -- -- -- -- --
CSO 097L001 097L001 PWSA
CSO 139A001 139A001 PWSA
CSO 139B001 139B001 PWSA
CSO 139B002 139B002 PWSA
CSO 139B003 139B003 PWSA
CSO 139F001 139F001 PWSA -- -- -- -- -- -- --

ACSO 034BS30 ALCOSAN -- -- -- -- -- -- --
ACSO 015PS31 ALCOSAN
ACSO 015PS32 ALCOSAN
ACSO 015JS33 ALCOSAN
ACSO 015JS34 ALCOSAN
ACSO 015ES35 ALCOSAN
ACSO 015AS36 ALCOSAN
CSO 015P001 015P001 PWSA
DC 034N001 015P001 (Flows to CSO 015P001) PWSA -- 0.004 0.4 Low Flow/Remote (Sewer Separation) 1.3 NA - separation NA-separation
DC 035P001 015P001 (Flows to CSO 015P001) PWSA -- 0.001 0.1 Low Flow/Remote (Sewer Separation) 0.7 NA - separation NA-separation
DC 035S001 015P001 (Flows to CSO 015P001) PWSA -- 0.003 0.2 Low Flow/Remote (Sewer Separation) 0.5 NA - separation NA-separation
DC 035S002 015P001 (Flows to CSO 015P001) PWSA -- -- -- Direct Connection to Trunk Sewer -- NA NA
DC 062C001 015P001 (Flows to CSO 015P001) PWSA -- -- -- Low Flow/Remote (Sewer Separation) 0.9 NA - separation NA - separation
DC 062C002 015P001 (Flows to CSO 015P001) PWSA -- -- -- No Activations -- NA NA
DC 062D001 015P001 (Flows to CSO 015P001) PWSA -- 0.005 0.5 Low Flow/Remote (Sewer Separation) 2.4 NA - separation NA - separation
DC 062K001 015P001 (Flows to CSO 015P001) PWSA -- -- -- No Activations NA NA
DC 062K002 015P001 (Flows to CSO 015P001) PWSA -- 0.001 0.2 Low Flow/Remote (Sewer Separation) 0.7 NA - separation NA

CSO 034R001 034R001 PWSA -- -- -- -- -- -- --
CSO 138JO01 PWSA -- -- -- -- -- -- --
CSO 138P001 PWSA -- -- -- -- -- -- --
CSO 138K001 138K001 PWSA -- -- -- -- -- -- --

S
aw

m
ill

 R
un

McDonoughs

CSO 016A001 to 036R001

S-18 to CSO 095J001

30,000 (S&D) 40,000

16.9

19.2Sub-Surface Storage

63.9 Tunnel Storage

3.2

0.15

0.9

1.4

1.4

0.33

10.3

1.8

S-23 to S-29

S-31 to S-36

O-14 to S-46

S-37 to S-42

64.8

78.8

29,000

21,000

32,000

17,328

34,000

26,000

104,000

70,083

Sub-Surface Storage47.4 27.7

40.2

Screening and Disinfection 23.9

Sub-Surface Storage

44.1Tunnel Storage

33.8

Sub-Surface Storage 29.6

54.0

36,861

22,520NA - separation

40,000



Table E-2
Regional Alternative Analysis Results for 4 Overflows Per Year

System Structure Name NPDES Permit Number Owner Region Name Peak Volume - MG
(4 Overflows)

Peak Flow - MGD
(4 Overflows)

Highest Ranking Alternative
(4 Overflows)

Present Worth - Million $
(4 Overflows)

Facility Footprint @ 0
Overflows (SF)

Facility Footprint @ 4
Overflows (SF)

ACSO 114JO25 0 ALCOSAN -- -- -- -- -- -- --
ACSO 075FO26 075AO26 ALCOSAN -- -- -- -- -- -- --
ACSO 044BO27 044BO27 ALCOSAN -- -- -- -- -- -- --
ACSO 044RO29 044RO29 ALCOSAN
ACSO 021DO30 021DO30 ALCOSAN
ACSO 021HO31 021HO31 ALCOSAN
ACSO 021HO32 021HO32 ALCOSAN
ACSO 021MO33 021MO33 ALCOSAN
ACSO 021MO34 021MO34 ALCOSAN
ACSO 021SO35 021SO35 ALCOSAN
ACSO 021SO36 021SO36 ALCOSAN
ACSO 007AO37 007AO37 ALCOSAN
ACSO 007AO38 007AO38 ALCOSAN
ACSO 007EO39 007EO39 ALCOSAN
ACSO 007FO40 007KO40 ALCOSAN
ACSO 007KO41 007KO41 ALCOSAN
ACSO 007MO43 007MO43 ALCOSAN O-43 0.02 3.7 Sub-Surface Storage 2.3 20,000 19,000
ADC001GM01 001FM01 ALCOSAN
ADC001GM02 001LM02 ALCOSAN
ADC001MM03 001MM03 ALCOSAN

ADC001MM03A 001MM03A ALCOSAN
ADC002NM04 001SM04 ALCOSAN
ADC002NM05 002NM05 ALCOSAN

ACSO 004DM06 003AM06 ALCOSAN
ACSO 003BM07 003BM07 ALCOSAN
ACSO 003BM08 003BM08 ALCOSAN
ACSO 003CM10 003CM10 ALCOSAN
ACSO 003CM11 003CM11 ALCOSAN
ACSO 003DM12 003DM12 ALCOSAN
ACSO 003DM13 003DM13 ALCOSAN
ACSO 012AM14 012AM14 ALCOSAN

ACSO 012AM14A 012AM14A ALCOSAN
ACSO 012AM15 012AM15 ALCOSAN
ACSO 012BM16 012BM16 ALCOSAN
ACSO 012BM17 012BM17 ALCOSAN

ACSO 003CM11A 003GM11A ALCOSAN -- -- -- -- -- -- --
ADC011RM19 011RM19 ALCOSAN

ADC011SM19B 011SM19B ALCOSAN
ADC029BM19B
ADC029BM19C
ADC029BM19D

029FM19A ALCOSAN

ACSO 012CM18 012CM18 ALCOSAN
ACSO 012CM20 012CM20 ALCOSAN
ACSO 012CM21 012CM21 ALCOSAN
ACSO 012HM22 012DM22 ALCOSAN
ACSO 012HM23 012HM23 ALCOSAN
ACSO 029KM24 ALCOSAN
ACSO 029KM26 029KM26 ALCOSAN
ACSO 029PM27 029PM27 ALCOSAN
ACSO 030CM28 ALCOSAN
ADC029SM29 029RM29 ALCOSAN Boundary Street 21.4 314.3 Surface Storage Tank 111.3 2,101,000 338,000
ADC055EM31 030MM31 ALCOSAN

ADC055EM31A 030MM31A ALCOSAN
ADC031DM32 031DM32 ALCOSAN
ADC031HM33 031HM33 ALCOSAN
ADC031HM35 031HM35 ALCOSAN
ADC031MM36 031MM36 ALCOSAN
ADC057AM37 057AM37 ALCOSAN
ADC057KM38 057KM38 ALCOSAN
ADC057KM39 057KM39 ALCOSAN
ADC057MM40 057MM40 ALCOSAN
CSO 030N001 030N001 PWSA -- -- -- -- -- -- --
CSO 032N001 032N001 PWSA -- -- -- -- -- -- --
CSO 032P001 032P001 PWSA -- -- -- -- -- -- --

ACSO 031GM34 031GM34 ALCOSAN -- -- -- -- -- -- --
CSO 184E001 184E001 PWSA
CSO 185H001 185H001 PWSA
CSO 134A001 134A001 PWSA

ACSO 091AM42 ALCOSAN
ADC129NM47 129NM47 ALCOSAN

SPS089C001 089D001 Allegheny County

DC129B001 129B001 PWSA
DC128D003 DC128D002
DC128D001 DC176J003
DC176J002 DC176J001

128R002 PWSA

DC175G001 DC175G002
DC175L001 DC175L002 177K001 PWSA Upper Nine Mile Run 0.7 27.4 Sub Surface Storage Tank 8.0 60,000 30,000

25,0005.4 Sub Surface Storage Tank 9.5 73,000

Screening & Disinfection 10.6 26,000 24,000

M
on

-O
hi

o

Nine Mile Run

Nine Mile Run - Frick Park

9.5

0.4

Second Avenue 5.7

Downtown Monongahela 3.4

O-29 to O-41

Tunnel Storage 48.3 113,000

Tunnel Storage 51.1 206,000

38.5 117,000

73,000

88.2 184,629 (tunnel) 132,000

104,000

NA - separation

Hazelwood 4.6 96.8

104.4

4.2

M-18 to M-28

M-6 to M-17

Streets Run

Note:  --  Outfall is not included in a Region

19.0

6.1

5.9

161.2

174.7

7.6 368.8

20.0

Tunnel Storage

Sub-Surface Storage

Tunnel Storage

7.8 22.9Screening & Disinfection

60.9

66.2

Tunnel Storage

NA - separation

25,00027,000

45,590

48,869

141,000



SW-App-E.xlsx

Page 1 of 2

DocID Filename EDFolder
SW-E-0001 Appendix E Regional Intro.pdf SW App. E\
SW-E-0002 Appendix E TOC - Regions.pdf SW App. E\
SW-E-0003 Table E-1.pdf SW App. E\
SW-E-0004 Table E-2.pdf SW App. E\
SW-E-0005 A-47 to A-59A Alternative Sizing & Costs.pdf SW App. E\E.1 AN - Allegheny North Subsystem\E.1.1 - A-47 to A-59A Region\
SW-E-0006 A-47 to A-59A Report.pdf SW App. E\E.1 AN - Allegheny North Subsystem\E.1.1 - A-47 to A-59A Region\
SW-E-0007 A-60 to A-66 Alternative Sizing & Costs.pdf SW App. E\E.1 AN - Allegheny North Subsystem\E.1.2 - A-60 to A-66 Region\
SW-E-0008 A-60 to A-66 Report.pdf SW App. E\E.1 AN - Allegheny North Subsystem\E.1.2 - A-60 to A-66 Region\
SW-E-0009 DA Regional Alternative Sizing & Costs.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.1 DA - Downtown Allegheny Region\
SW-E-0010 DA Regional Report.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.1 DA - Downtown Allegheny Region\
SW-E-0011 SD Regional Alternative Sizing & Costs.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.2 SD - Strip District Region\
SW-E-0012 SD Regional Report.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.2 SD - Strip District Region\
SW-E-0013 TMR Regional Alternative Sizing & Costs.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.3 TMR - Two Mile Run Region\
SW-E-0014 TMR Regional Report.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.3 TMR - Two Mile Run Region\
SW-E-0015 LAW Regional Alternative Sizing & Costs.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.4 LAW - Lawrenceville Region\
SW-E-0016 LAW Regional Report.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.4 LAW - Lawrenceville Region\
SW-E-0017 HR Regional Alternative Sizing & Costs.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.5 HR - Heth's Run Region\
SW-E-0018 HR Regional Report.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.5 HR - Heth's Run Region\
SW-E-0019 NR Regional Alternative Sizing & Costs.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.6 NR - Negley Run Region\
SW-E-0020 NR Regional Report.pdf SW App. E\E.2 AS - Allegheny South Subsystem\E.2.6 NR - Negley Run Region\
SW-E-0021 DM Regional Alternative Sizing & Costs.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.1 DM - Downtown Monongahela Region\
SW-E-0022 DM Regional Report.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.1 DM - Downtown Monongahela Region\
SW-E-0039 O-29 to O-41 Alternative Sizing and Costs.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.10 MO - O-29 to O-41 Region\
SW-E-0040 O-29 to O-41 Report.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.10 MO - O-29 to O-41 Region\
SW-E-0041 Streets Run Alternative Sizing & Costs.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.11 MO - Street Run Region\
SW-E-0042 Streets Run Report.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.11 MO - Street Run Region\
SW-E-0023 2AV Regional Alternative Sizing & Costs.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.2 AV - Second Avenue Region\
SW-E-0024 2AV Regional Report.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.2 AV - Second Avenue Region\
SW-E-0025 BS Regional Alternative Sizing & Costs.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.3 BS - Boundary Street Region\
SW-E-0026 BS Regional Report.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.3 BS - Boundary Street Region\
SW-E-0027 HAZ Regional Alternative Sizing & Costs.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.4 HAZ - Hazelwood Region\
SW-E-0028 HAZ Regional Report.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.4 HAZ - Hazelwood Region\
SW-E-0029 NMR Regional Alternative Sizing & Costs.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.5 NMR - Nine Mile Run Region\
SW-E-0030 NMR Regional Report.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.5 NMR - Nine Mile Run Region\
SW-E-0031 NMRFP Regional Alternative Sizing & Costs.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.6 NMRFP - Nine Mile Run - Frick Park Region\
SW-E-0032 NMRFP Regional Report.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.6 NMRFP - Nine Mile Run - Frick Park Region\
SW-E-0033 UNMR Regional Alternative Sizing & Costs.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.7 UNMR - Upper Nine Mile Run Region\
SW-E-0034 UNMR Regional Report.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.7 UNMR - Upper Nine Mile Run Region\
SW-E-0035 M-6 to M-17 Alternative Sizing & Costs.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.8 MO - M-6 to M-17 Region\
SW-E-0036 M-6 to M-17 Report.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.8 MO - M-6 to M-17 Region\
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SW-E-0037 M-18 to M-28 Alternative Sizing & Costs.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.9 MO - M-18 to M-28 Region\
SW-E-0038 M-18 to M-28 Report.pdf SW App. E\E.3 MO - Monongahela Ohio Subsystem\E.3.9 MO - M-18 to M-28 Region\
SW-E-0043 S-18 to 095J001 Alternative Sizing & Costs.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.1 - S-18 to 095J001 Region\
SW-E-0044 S-18 to 095J001 Report.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.1 - S-18 to 095J001 Region\
SW-E-0045 S-23 to S-29 Alternative Sizing & Costs.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.2 - S-23 to S-29 Region\
SW-E-0046 S-23 to S-29 Report.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.2 - S-23 to S-29 Region\
SW-E-0047 S-37 to S-42 Alternative Sizing & Costs.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.3 - S-37 to S-42 Region\
SW-E-0048 S-37 to S-42 Report.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.3 - S-37 to S-42 Region\
SW-E-0049 O-14 to S-46 Alternative Sizing & Costs.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.4 - O-14 to S-46 Region\
SW-E-0050 O-14 to S-46 Report.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.4 - O-14 to S-46 Region\
SW-E-0051 016A001 to 036R001 Alternative Sizing & Costs.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.5 - 016A001 to 036R001 Region\
SW-E-0052 016A001 to 036R001 Report.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.5 - 016A001 to 036R001 Region\
SW-E-0053 McDonoughs Run Alternative Sizing & Costs.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.6 - McDonoughs Run Region\
SW-E-0054 McDonoughs Run Report.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.6 - McDonoughs Run Region\
SW-E-0055 S-31 to S-36 Alternative Sizing & Costs.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.7 - S-31 to S-36 Region\
SW-E-0056 S-31 to S-36 Report.pdf SW App. E\E.4 SMR - Sawmill Run Subsystem\E.4.7 - S-31 to S-36 Region\
SW-E-0057 C-2 to C-13A Alternative Sizing & Costs.pdf SW App. E\E.5 CC - Chartiers Creek Subsystem\E.5.1 - C-2 to C-13A Region\
SW-E-0058 C-2 to C-13A Report.pdf SW App. E\E.5 CC - Chartiers Creek Subsystem\E.5.1 - C-2 to C-13A Region\
SW-E-0059 C-25 to C-29 Alternative Sizing & Costs.pdf SW App. E\E.5 CC - Chartiers Creek Subsystem\E.5.2 - C-25 to C-29 Region\
SW-E-0060 C-25 to C-29 Report.pdf SW App. E\E.5 CC - Chartiers Creek Subsystem\E.5.2 - C-25 to C-29 Region\
SW-E-0061 Bells Run Alternative Sizing & Costs.pdf SW App. E\E.5 CC - Chartiers Creek Subsystem\E.5.3 - Bells Run Region\
SW-E-0062 Bells Run Report.pdf SW App. E\E.5 CC - Chartiers Creek Subsystem\E.5.3 - Bells Run Region\
SW-E-0063 O-8 to O-13 Alternative Sizing & Costs.pdf SW App. E\E.6 GM - Glen Mawr Subsystem\E.6.1 - O-8 to O-13 Region\
SW-E-0064 O-8 to O-13 Report.pdf SW App. E\E.6 GM - Glen Mawr Subsystem\E.6.1 - O-8 to O-13 Region\
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1.0 Introduction 
 
This appendix presents the results of the alternative analysis for all of the regions that 

were developed for the PWSA Service Area.  In many cases, it was found to be non-

feasible to develop storage and treatment alternatives for each outfall due to the 

constraints such as siting restrictions, low overflow volume and flow rate and relative 

proximity of the outfall to other outfalls.  In addition, economies of scale may be reached 

if a larger volume or flow from several outfalls can be stored or treated by one larger 

facility.  Given the uniqueness of the PWSA system – high number of outfalls, highly 

developed riverfront, etc. these factors impact how or why the outfalls are grouped for 

analysis.  These factors are expanded below: 

 

• Siting restrictions – no vacant property within reasonable proximity to the outfall.   

• Low overflow volume – a substantial number of outfalls have low overflow 

volume.  In theory, small CSO storage facilities could be built (i.e. 20,000 

gallons), however, in practical terms this would result in storage facilities at 

literally every block.  The eventual impact on PWSA staffing to operate and 

maintain these facilities would be enormous. 

• Low overflow rate – similar to the discussion above for low CSO volume. 

 

Note that the outfall grouping does not compromise the goals of the program or 

jeopardize the water quality standards of an outfall-by-outfall analysis. 

 

2.0 Methodology 

 

The following briefly describes the methodology and assumptions used in determining 

the outfall candidates for the Regional Analysis. 

 

• Direct connections to the ALCOSAN interceptors were not evaluated. 
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• Outfalls that were targeted as remote or low flow outfalls that were in line with a 

consolidation pipe for a regional grouping of surrounding outfalls will be included 

in the regional grouping. 

• Many of the outfalls along the Downtown Rivers were located within 1 or 2 

blocks of each other.  Constructing individual storage or treatment facilities at 

each of these locations would not be cost effective or feasible due to site 

constraints.  The proposed outfall grouping will allow the overflows to be 

transported to a nearby outfall with the largest flow where a single storage or 

treatment facility could be evaluated. 

• Selection of final groupings were based upon a review of available aerial mapping 

and field work that included recording measurements and photographs of 

potential locations where private property could be procured for the construction 

of a storage or treatment facility.  No underground investigations were conducted.  

 

 

The regional groupings are listed below.  Table E-1 lists in more detail the outfalls and 

the name of the regions that they are included in.  Some outfalls are not included in 

regions if they are located such that local storage or treatment would be less costly than 

running a consolidation pipe to the regional treatment location. 

 

EAST SEWERSHED REGIONS 

 

1. Downtown Allegheny 

2. Strip District 

3. Two Mile Run 

4. Lawrenceville 

5. Heth’s Run 

6. Negley Run 

7. Downtown Monongahela 

SW-E-0001.pdf



Appendix E 
Regional Alternative Analysis Summary 

 

Appendix E - Regional Alternative Analysis    October 2008 3

8. Second Avenue 

9. Boundary Street 

10. Hazelwood 

11. Nine Mile Run 

12. Nine Mile Run – Frick Park 

13. Upper Nine Mile Run 

 

NORTH SEWERSHED REGIONS 

 

1. O-29 to O-41 

2. A-47 to A-59A 

3. A-60 to A-66 

 

SOUTH SEWERSHED REGIONS 

 

1. C-02 to C-13A – Lower Chartiers Creek 

2. C-25 to C-29 – Upper Chartiers Creek 

3. Bells Run 

4. O-8 to O-13 – Glen Mawr 

5. S-18 to CSO095J001 – Sawmill Run 

6. S-23 to S-29 – Sawmill Run 

7. S-31 to S-36 – Sawmill Run 

8. S-37 to S-42 – Sawmill Run 

9. O-14 to S-46 – Sawmill Run 

10. CSO 016A001 to 036R001 – Little Sawmill Run 

11. McDonoughs Run 

12. M-6 to M-17 - Arlington through 25th Street 

13. M-18 to M-28 - Arlington through 25th Street 

14. Streets Run 
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3.0 Results Summary 

 

For each region, a report has been prepared that presents the results of the alternative 

analysis.  Each report describes the outfalls in the region, the CSO control technology 

alternatives that were evaluated, and how the CSO control technologies ranked.  Site 

limitations for storage/treatment facility construction are discussed.  In addition, each 

report has a regional location figure and a potential storage/treatment facility location 

figure. 

 

Table E-2 presents a summary of the highest ranked CSO control technology for each 

region for a control level of 4 overflows per year.  The drainage areas that are addressed 

by these winning control technologies are shown on figures in the reports.  These highest 

ranking alternatives were carried forward as potential components of the final 

recommended alternative that will be developed for the entire PWSA Service Area.  

Details of the alternative analysis for each region can be found in the individual reports 

that are included in this appendix. 
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APPENDIX E – PWSA REGIONS (by Subsystem) 
 

 

E.1  AN – Allegheny North Subsystem 

E.1.1   AN – A-47 to A-59A Region 

E.1.2   AN  - A-60 to A-66 Region 

 

E.2  AS – Allegheny South Subsystem 

E.2.1   DA – Downtown Allegheny Region 

E.2.2   SD - Strip District Region 

E.2.3   TMR - Two Mile Run Region 

E.2.4   LAW - Lawrenceville Region 

E.2.5   HR - Heth’s Run Region 

E.2.6   NR - Negley Run Region 

 

E.3  MO – Monongahela Ohio Subsystem 

E.3.1   DM – Downtown Monongahela Region 

E.3.2   2AV - Second Avenue Region 

E.3.3   BS - Boundary Street Region 

E.3.4   HAZ - Hazelwood Region 

E.3.5   NMR - Nine Mile Run Region 

E.9.6   NMRFP - Nine Mile Run – Frick Park Region 

E.3.7   UNMR - Upper Nine Mile Run Region 

E.3.8   MO – M-6 to M-17 Region 

E.3.9   MO – M-18 to M-28 Region 

E.3.10 MO – O-29 to O-41 Region 

E.3.11 MO – Streets Run Region 

 

E.4  SMR – Sawmill Run Subsystem 

E.4.1   SMR – S-18 to CSO 095J001 Region 
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E.4.2   SMR – S-23 to S-29 Region 

E.4.3   SMR – S-37 to S-42 Region 

E.4.4   SMR – O-14 to S-46 Region 

E.4.5   SMR – CSO 016A001 to CSO 036R001 Region 

E.4.6   SMR – McDonoughs Run Region 

E.4.7   SMR – S-31 to S-36 Region 

 

E.5  CC – Chartiers Creek Subsystem 

E.5.1   CC – C-2 to C-13A Region 

E.5.2   CC – C-25 to C-29 Region 

E.5.3   CC - Bells Run Region 

 

E.6  GM – Glen Mawr Subsystem 

E.6.1   GM – O-8 to O-13 Region 
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Table E-1
Regional Groupings Summary

System Structure Name Stream of Discharge PWSA North/South Sewersheds NPDES Permit Number Region Name 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows

ACSO 008LA47 Allegheny River Dasher Street (Allegheny) 008LA47
ACSO 008LA48 Allegheny River Dasher Street (Allegheny) 008LA48
ACSO 008MA49 Allegheny River Dasher Street (Allegheny) 008MA49
ACSO 008MA50 Allegheny River Dasher Street (Allegheny) 008MA50
ACSO 008MA51 Allegheny River East Street 008MA51
ACSO 009EA56 Allegheny River East Street 009EA56
ACSO 009EA58 Allegheny River East Street 009EA58
ACSO 009BA59 Allegheny River East Street 009BA59

ACSO 009BA59A Allegheny River East Street 009BA59A
CSO 009E001 Allegheny River East Street 009E001

ACSO 024RA60 Allegheny River Spring Garden 024RA60

ACSO 024LA61 Allegheny River Spring Garden 024LA61

ACSO 025AA62 Allegheny River Spring Garden 025AA62

ACSO 048NA63 Allegheny River Spring Garden 048NA63

ACSO 048NA64 Allegheny River Spring Garden 048NA64

ACSO 048FA65 Allegheny River Spring Garden 048FA65
ACSO 048FA66 Allegheny River Spring Garden 048FA66
CSO 163G001 Allegheny River East Street 163G001 -- -- -- -- -- -- -- -- -- -- --

ADC008PA01 Allegheny River Barbeau Street 008PA01
ADC008RA02 Allegheny River Fancourt Street 008RA02
ADC008RA03 Allegheny River Evans Way 008RA03
ADC008RA04 Allegheny River Stanwix Street 008RA04
ADC008RA05 Allegheny River Cecil Place 008RA05
ADC008SA06 Allegheny River Sixth Street 008RA06
ADC008SA07 Allegheny River Barkers Place 008SA07
ADC008SA08 Allegheny River Scott Place 008SA08
ADC008SA09 Allegheny River Seventh Street 008SA09
ADC008SA10 Allegheny River Eighth Street 008SA10
ADC009JA11 Allegheny River Ninth Street 009JA11
ADC009JA12 Allegheny River Garrison Place 009JA12
ADC009JA13 Allegheny River 10th Street 009JA13

ADC009KA14Z Allegheny River 11th Street 009JA13A
ADC009KA14 Allegheny River 12th Street 009KA14

ADC009KA14A Allegheny River 13th Street 009FA14A
ADC009FA15 Allegheny River 14th Street 009FA15
ADC009CA16 Allegheny River 17th Street 009CA16
ADC024SA17 Allegheny River 20th Street 024SA17

ADC024SA17A Allegheny River 22nd Street 024SA17A
ADC024SA17B Allegheny River 23rd Street 024SA17B
ADC025JA18 Allegheny River 24th Street 024MA18

ADC025JA18A Allegheny River 25th Street 025JA18A
ADC025JA18B Allegheny River 26th Street 025JA18B
ADC025EA19 Allegheny River 27th Street 025EA19

ADC025FA19A Allegheny River 28th Street 025FA19A
ADC025BA19B Allegheny River 29th Street 025BA19B
ADC025BA20 Allegheny River 30th Street 025BA20
ADC025BA21 Allegheny River 31st Street 048PA21
ADC048RA22 Allegheny River 32nd Street 048RA22
ADC048RA23 Allegheny River 33rd Street 048LA23
ADC048MA25 Allegheny River 36th Street 048GA25
ADC048HA26 Allegheny River 38th Street 048DA26
ADC049AA27 Allegheny River 40th Street 048DA27

Unnamed Allegheny River 40th Street N/A
ADC080NA28 Allegheny River 43rd Street 080NA28
ADC080FA29 Allegheny River 48th Street 080EA29

ADC080FA29A Allegheny River 48th Street 080BA29A
ADC080BA30 Allegheny River 51st Street 080BA30
ADC119RA31 Allegheny River 52nd Street 119RA31
ADC119RA32 Allegheny River McCandless Street 119RA32
ADC119MA33 Allegheny River 54th Street 119MA33
ADC119MA34 Allegheny River 55th Street 119MA34
ADC120EA35 Allegheny River 57th Street 120EA35
ADC120CA36 Allegheny River 62nd Street 120CA36
ADC120DA37 Allegheny River Voltz Way 120DA37

ADC120DA37A Allegheny River Voltz Way 120DA37A
ADC121AA38 Allegheny River Gatewood Way 121AA38
ADC121CA40 Allegheny River Chislett Street 121CA40
ADC121HA41 Allegheny River Heth’s Run 121HA41
DC121L001 Allegheny River Highland Park Zoo parking Area 121H001

ADC122PA42 Allegheny River A-42 & A-42A Negley Run Sewershed 122EA42 Negley Run 221.1 57.6 36.4 26.8 24.4 537.5 440.1 421.6 320.5 300.7

77.7

94.2 81.4 61.8 57.0 51.0
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Table E-1
Regional Groupings Summary

System Structure Name Stream of Discharge PWSA North/South Sewersheds NPDES Permit Number Region Name 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows

Peak Volume (MG) Peak Flowrate (MGD)

ACSO 043SC02 Chartiers Creek Glen Mawr (Chartiers Creek) 043SC02
ACSO 043RC03 Chartiers Creek Glen Mawr (Chartiers Creek) 043RC03
ACSO 043RC05 Chartiers Creek Glen Mawr (Chartiers Creek) 043RC05

ACSO 043RC05A Chartiers Creek Glen Mawr (Chartiers Creek)
ACSO 043PC07 Chartiers Creek Glen Mawr (Chartiers Creek) 043PC07
ACSO 071CC11 Chartiers Creek Glen Mawr (Chartiers Creek) 071CC11
ACSO 071CC12 Chartiers Creek Glen Mawr (Chartiers Creek) 071CC12

ACSO 072PC13A Chartiers Creek Glen Mawr (Chartiers Creek) 072RC13A
ACSO 107GC14 Chartiers Creek Glen Mawr (Chartiers Creek) 107GC14 -- -- -- -- -- -- -- -- -- -- --
ACSO 107SC15 Chartiers Creek Glen Mawr (Chartiers Creek) 107SC15 -- -- -- -- -- -- -- -- -- -- --
ACSO 104HC25 Chartiers Creek Chartiers Creek and Bells Run 104HC25

ACSO 079FC26A Chartiers Creek Chartiers Creek and Bells Run 067FC26A
ACSO 067FC27 Chartiers Creek Chartiers Creek and Bells Run 067FC27
ACSO 067KC28 Chartiers Creek Chartiers Creek and Bells Run 067KC28
ACSO 067KC29 Chartiers Creek Chartiers Creek and Bells Run 067KC29
CSO 039E001 Chartiers Creek Chartiers Creek and Bells Run 039E001
CSO 039J001 Chartiers Creek Chartiers Creek and Bells Run 039J001
CSO 068H001 Chartiers Creek Chartiers Creek and Bells Run 068H001
CSO 068H002 Chartiers Creek Chartiers Creek and Bells Run 068H002
CSO 039K001 Chartiers Creek Chartiers Creek and Bells Run 039K001

ACSO 043SO08 Ohio River Glen Mawr (Ohio River) 043SO08
ACSO 042DO09 Ohio River Glen Mawr (Ohio River) 042DO09
ACSO 021AO10 Ohio River Glen Mawr (Ohio River) 021AO10
ACSO 021KO11 Ohio River Glen Mawr (Ohio River) 021KO11

ACSO 021RO13 Ohio River Glen Mawr (Ohio River) 021RO13

21.76

C
ha

rti
er

s 
C

re
ek

G
le

n 
M

aw
r

27.18

170.37

284.565.6 391.917.17

4.68 45.158.29

1.04

61.88

126.990.63

6.15 108.7 78.473.43 370.42 196.18

3.55

O-8 to O-13

C-02 to C-13A 14.4

C-25 to C-29 28.79 30.8431.43

67.75

298.57 208.02 186.02

5.56 4.22

7.02

2.13

7.74

0.82

8.76

6.31

34.4853.99Bells Run

43.49

SW-E-0003.pdf



Table E-1
Regional Groupings Summary

System Structure Name Stream of Discharge PWSA North/South Sewersheds NPDES Permit Number Region Name 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows

Peak Volume (MG) Peak Flowrate (MGD)

ACSO 095PS18 Ohio River Sawmill Run Interceptor (O-14) 007PO14B
CSO 095E001 Sawmill Run Brook-line Blvd. 095E001
CSO 095J001 Sawmill Run Englert and Weyman Streets 095J001

ACSO 061DS23 Sawmill Run Bausman, Brook and Warrington
ACSO 061DS24 Sawmill Run Edge-brook Ave. 061DS24
ACSO 034LS28 Ohio River Sawmill Run Interceptor (O-14)
ACSO 034GS29 Sawmill Run Bausman, Brook and Warrington
CSO 060A001 Sawmill Run Bausman, Brook and Warrington 060A001
CSO 005R001 Sawmill Run Olympia, Shaler and Woodruff Streets

ACSO 005LS39 Sawmill Run Olympia, Shaler and Woodruff Streets
ACSO 005F001 Sawmill Run Olympia, Shaler and Woodruff Streets
ACSO 005AS41 Sawmill Run Olympia, Shaler and Woodruff Streets
ACSO 019MS42 Sawmill Run McCartney Run
ACSO 006AS46 Ohio River Sawmill Run Interceptor (O-14)

'O-14-E-OF' Ohio River Sawmill Run Interceptor (O-14) 007PO14
'O-14-W-OF' Ohio River Sawmill Run Interceptor (O-14) 007PO14A

ACSO 007N014B Ohio River Sawmill Run Interceptor (O-14) 007NO14B
CSO 016A001 Sawmill Run Little Sawmill Run 016A002
CSO 016A002 Sawmill Run Little Sawmill Run 016A002
CSO 035A001 Sawmill Run Little Sawmill Run 035A001
CSO 035E001 Sawmill Run Little Sawmill Run 035E001
CSO 035J001 Sawmill Run Little Sawmill Run 035J001
CSO 036R001 Sawmill Run Little Sawmill Run 036R001
CSO 019M001 Sawmill Run McCartney Run -- -- -- -- -- -- -- -- -- -- --
CSO 097L001 Sawmill Run McDonoughs Run 097L001
CSO 139A001 Sawmill Run McDonoughs Run 139AO01
CSO 139B001 Sawmill Run McDonoughs Run 139B001
CSO 139B002 Sawmill Run McDonoughs Run 139B002
CSO 139B003 Sawmill Run McDonoughs Run 139B003
CSO 139F001 Sawmill Run McDonoughs Run 139F001 -- -- -- -- -- -- -- -- -- -- --

ACSO 034BS30 Ohio River Sawmill Run Interceptor (O-14) -- -- -- -- -- -- -- -- -- -- --
ACSO 015PS31 Sawmill Run Olympia, Shaler and Woodruff Streets
ACSO 015PS32 Sawmill Run Bausman, Brook and Warrington
ACSO 015JS33 Ohio River Sawmill Run Interceptor (O-14)
ACSO 015JS34 Ohio River Sawmill Run Interceptor (O-14)
ACSO 015ES35 Ohio River Sawmill Run Interceptor (O-14)
ACSO 015AS36 Ohio River Sawmill Run Interceptor (O-14)
CSO 015P001 Sawmill Run Plummers Run 015P001
DC 034N001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.01 0.01 0.01 0.00 0.00 1.0 0.6 0.4 0.4 0.1
DC 035P001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.00 0.00 0.00 0.00 0.00 0.3 0.1 0.1 0.1 0.0
DC 035S001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.01 0.01 0.01 0.00 0.00 0.5 0.4 0.3 0.2 0.2
DC 035S002 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- -- -- -- -- -- -- -- -- -- --
DC 062C001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.00 0.00 0.00 -- -- 0.2 0.1 0.1 -- --
DC 062C002 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- -- -- -- -- -- -- -- -- -- --
DC 062D001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.01 0.01 0.01 0.01 0.00 1.4 1.3 0.6 0.5 0.3
DC 062K001 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- -- -- -- -- -- -- -- -- -- --
DC 062K002 Sawmill Run Plummers Run 015P001 (Flows to CSO 015P001) -- 0.01 0.00 0.00 0.00 0.00 0.4 0.3 0.2 0.2 0.1

CSO 034R001 Ohio River Sawmill Run Interceptor (O-14) 034R001 -- -- -- -- -- -- -- -- -- -- --
CSO 138J001 Sawmill Run Englert and Weyman Streets -- -- -- -- -- -- -- -- -- -- --
CSO 138P001 Sawmill Run Englert and Weyman Streets -- -- -- -- -- -- -- -- -- -- --
CSO 138K001 Sawmill Run Englert and Weyman Streets 138K001 -- -- -- -- -- -- -- -- -- -- --
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Table E-1
Regional Groupings Summary

System Structure Name Stream of Discharge PWSA North/South Sewersheds NPDES Permit Number Region Name 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows 0 Overflows 1 Overflow 2 Overflows 4 Overflows 6 Overflows

Peak Volume (MG) Peak Flowrate (MGD)

ACSO 114JO25 Ohio River Jacks Run 0 -- -- -- -- -- -- -- -- -- -- --
ACSO 075FO26 Ohio River Jacks Run 075AO26 -- -- -- -- -- -- -- -- -- -- --
ACSO 044BO27 Ohio River Woods Run 044BO27 -- -- -- -- -- -- -- -- -- -- --
ACSO 044RO29 Ohio River Doerr, Superior, Island Avenue 044RO29
ACSO 021DO30 Ohio River Doerr, Superior, Island Avenue 021DO30
ACSO 021HO31 Ohio River Adams Street 021HO31
ACSO 021HO32 Ohio River Adams Street 021HO32
ACSO 021MO33 Ohio River Adams Street 021MO33
ACSO 021MO34 Ohio River Adams Street 021MO34
ACSO 021SO35 Ohio River Pennsylvania Avenue 021SO35
ACSO 021SO36 Ohio River Pennsylvania Avenue 021SO36
ACSO 007AO37 Ohio River Pennsylvania Avenue 007AO37
ACSO 007AO38 Ohio River Pennsylvania Avenue 007AO38
ACSO 007EO39 Ohio River Pennsylvania Avenue 007EO39
ACSO 007FO40 Ohio River Pennsylvania Avenue 007KO40
ACSO 007KO41 Ohio River Pennsylvania Avenue 007KO41
ACSO 007MO43 Ohio River Dasher Street (Ohio) 007MO43 O-43 0.07 0.06 0.05 0.02 0.01 6.08 5.07 4.72 3.65 0.38
ADC001GM01 Monongahela River Commonwealth Place 001FM01
ADC001GM02 Monongahela River Stanwix Street 001LM02
ADC001MM03 Monongahela River Wood Street 001MM03

ADC001MM03A
ADC001MM03B
ADC001MM03C

Monongahela River Cherry Way 001MM03A

ADC002NM04 Monongahela River Grant Street 001SM04
ADC002NM05 Monongahela River Try Street 002NM05

ACSO 004DM06 Monongahela River Arlington through 25th Street 003AM06
ACSO 003BM07 Monongahela River Arlington through 25th Street 003BM07
ACSO 003BM08 Monongahela River Arlington through 25th Street 003BM08
ACSO 003CM10 Monongahela River Arlington through 25th Street 003CM10
ACSO 003CM11 Monongahela River Arlington through 25th Street 003CM11
ACSO 003DM12 Monongahela River Arlington through 25th Street 003DM12
ACSO 003DM13 Monongahela River Arlington through 25th Street 003DM13
ACSO 012AM14 Monongahela River Arlington through 25th Street 012AM14

ACSO 012AM14A Monongahela River Arlington through 25th Street 012AM14A
ACSO 012AM15 Monongahela River Arlington through 25th Street 012AM15
ACSO 012BM16 Monongahela River Arlington through 25th Street 012BM16
ACSO 012BM17 Monongahela River Arlington through 25th Street 012BM17

ACSO 003CM11A Monongahela River Arlington through 25th Street 003GM11A -- -- -- -- -- -- -- -- -- -- --
ADC011RM19 Monongahela River Brady Street 011RM19

ADC011SM19B Monongahela River M-19A Maurice Street 011SM19B
ADC029BM19B
ADC029BM19C
ADC029BM19D

Monongahela River M-19B;  M-19C & M-19D Bates Street 029FM19A

ACSO 012CM18 Monongahela River Arlington through 25th Street 012CM18
ACSO 012CM20 Monongahela River Arlington through 25th Street 012CM20
ACSO 012CM21 Monongahela River Arlington through 25th Street 012CM21
ACSO 012HM22 Monongahela River Arlington through 25th Street 012DM22
ACSO 012HM23 Monongahela River Arlington through 25th Street 012HM23
ACSO 029KM24 Monongahela River Arlington through 25th Street
ACSO 029KM26 Monongahela River Arlington through 25th Street 029KM26
ACSO 029PM27 Monongahela River Arlington through 25th Street 029PM27
ACSO 030CM28 Monongahela River Arlington through 25th Street
ADC029SM29 Monongahela River Greenfield Avenue 029RM29 Boundary Street 139.6 43.6 29.6 21.4 20.2 557.8 444.2 386.0 314.3 295.4
ADC055EM31 Monongahela River Rutherglen  St. 030MM31

ADC055EM31A Monongahela River Rutherglen  St. 030MM31A
ADC031DM32 Monongahela River Tullymet Street 031DM32
ADC031HM33 Monongahela River Longworth Street 031HM33
ADC031HM35 Monongahela River Hazelwood Avenue Sewershed 031HM35
ADC031MM36 Monongahela River Tecumseh Street 031MM36
ADC057AM37 Monongahela River Melanchton Street 057AM37
ADC057KM38 Monongahela River Vespucius Street 057KM38
ADC057KM39 Monongahela River Renova Street 057KM39
ADC057MM40 Monongahela River Alluvian Street 057MM40
CSO 030N001 Monongahela River Becks Run 030N001 -- -- -- -- -- -- -- -- -- -- --
CSO 032N001 Monongahela River Becks Run 032N001 -- -- -- -- -- -- -- -- -- -- --
CSO 032P001 Monongahela River Becks Run 032P001 -- -- -- -- -- -- -- -- -- -- --

ACSO 031GM34 Monongahela River Becks Run 031GM34 -- -- -- -- -- -- -- -- -- -- --
CSO 184E001 Monongahela River Streets Run 184E001
CSO 185H001 Monongahela River Streets Run 185H001
CSO 134A001 Monongahela River Streets Run 134A001

ACSO 091AM42 Monongahela River Streets Run
ADC129NM47 Monongahela River Nine Mile Run 129NM47
SPS089C001 Monongahela River Homestead Bridge 089D001
DC129B001 Nine Mile Run Swisshelm Park 129B001

DC128D003 DC128D002
DC128D001 DC176J003
DC176J002 DC176J001

Nine Mile Run Nine Mile Run - Frick Park 128R002

DC175G001 DC175G002
DC175L001 DC175L002 Nine Mile Run Upper Nine Mile Run 177K001 Upper Nine Mile Run 2.7 1.1 0.8 0.7 0.4 77.9 68.3 38.3 27.4 26.6

4.4

18.5

3.6 1.1 0.5 0.4 0.4 11.6 7.2 6.7 5.4

30.4 23.6 22.7 19.0

96.8 80.9

M
on

-O
hi

o

Nine Mile Run - Frick Park

Nine Mile Run 60.0 17.3 16.3 9.5 6.1

3.5 184.2 116.9 104.1

O-29 to O-41 19.1 13.8

Downtown Monongahela 9.5 3.9

Second Avenue 26.4 9.4

24.0

235.611.7 7.6 6.3 671.7

79.63.7 3.4 2.7 136.5

208.0

129.9 118.1 104.4

176.4 162.1 121.47.8 5.7 4.2

Hazelwood 53.6 6.4 6.3 4.6

75.1

23.2

197.0 174.7

478.1 458.3 368.8

4.8 45.4 25.4 20.0 16.87.8Streets Run 53.4 17.5 10.6

237.85.9 5.5

149.4197.1 161.2195.1

134.7209.8

6.7 6.5

6.58.3

5.3 207.0

Note:  --  Outfall is not included in a Region

M-6 to M-17

M-18 to M-28 17.7 6.1
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Table E-2
Regional Alternative Analysis Results for 4 Overflows Per Year

System Structure Name NPDES Permit Number Owner Region Name Peak Volume - MG
(4 Overflows)

Peak Flow - MGD
(4 Overflows)

Highest Ranking Alternative
(4 Overflows)

Present Worth - Million $
(4 Overflows)

Facility Footprint @ 0
Overflows (SF)

Facility Footprint @ 4
Overflows (SF)

ACSO 008LA47 008LA47 ALCOSAN
ACSO 008LA48 008LA48 ALCOSAN
ACSO 008MA49 008MA49 ALCOSAN
ACSO 008MA50 008MA50 ALCOSAN
ACSO 008MA51 008MA51 ALCOSAN
ACSO 009EA56 009EA56 ALCOSAN
ACSO 009EA58 009EA58 ALCOSAN
ACSO 009BA59 009BA59 ALCOSAN

ACSO 009BA59A 009BA59A
CSO 009E001 009E001 PA DOT

ACSO 024RA60 024RA60 ALCOSAN
ACSO 024LA61 024LA61 ALCOSAN
ACSO 025AA62 025AA62 ALCOSAN
ACSO 048NA63 048NA63 ALCOSAN
ACSO 048NA64 048NA64 ALCOSAN
ACSO 048FA65 048FA65 ALCOSAN
ACSO 048FA66 048FA66 ALCOSAN
CSO 163G001 163G001 PWSA -- -- -- -- -- -- --

ADC008PA01 008PA01 ALCOSAN
ADC008RA02 008RA02 ALCOSAN
ADC008RA03 008RA03 ALCOSAN
ADC008RA04 008RA04 ALCOSAN
ADC008RA05 008RA05 ALCOSAN
ADC008SA06 008RA06 ALCOSAN
ADC008SA07 008SA07 ALCOSAN
ADC008SA08 008SA08 ALCOSAN
ADC008SA09 008SA09 ALCOSAN
ADC008SA10 008SA10 ALCOSAN
ADC009JA11 009JA11 ALCOSAN
ADC009JA12 009JA12 ALCOSAN
ADC009JA13 009JA13 ALCOSAN

ADC009KA14Z 009JA13A ALCOSAN
ADC009KA14 009KA14 ALCOSAN

ADC009KA14A 009FA14A ALCOSAN
ADC009FA15 009FA15 ALCOSAN
ADC009CA16 009CA16 ALCOSAN
ADC024SA17 024SA17 ALCOSAN

ADC024SA17A 024SA17A ALCOSAN
ADC024SA17B 024SA17B ALCOSAN
ADC025JA18 024MA18 ALCOSAN

ADC025JA18A 025JA18A ALCOSAN
ADC025JA18B 025JA18B ALCOSAN
ADC025EA19 025EA19 ALCOSAN

ADC025FA19A 025FA19A ALCOSAN
ADC025BA19B 025BA19B ALCOSAN
ADC025BA20 025BA20 ALCOSAN
ADC025BA21 048PA21 ALCOSAN
ADC048RA22 048RA22 ALCOSAN
ADC048RA23 048LA23 ALCOSAN
ADC048MA25 048GA25 ALCOSAN
ADC048HA26 048DA26 ALCOSAN
ADC049AA27 048DA27 ALCOSAN

Unnamed N/A ALCOSAN
ADC080NA28 080NA28 ALCOSAN
ADC080FA29 080EA29 ALCOSAN

ADC080FA29A 080BA29A ALCOSAN
ADC080BA30 080BA30 ALCOSAN
ADC119RA31 119RA31 ALCOSAN
ADC119RA32 119RA32 ALCOSAN
ADC119MA33 119MA33 ALCOSAN
ADC119MA34 119MA34 ALCOSAN
ADC120EA35 120EA35 ALCOSAN
ADC120CA36 120CA36 ALCOSAN
ADC120DA37 120DA37 ALCOSAN

ADC120DA37A 120DA37A ALCOSAN
ADC121AA38 121AA38 ALCOSAN
ADC121CA40 121CA40 ALCOSAN
ADC121HA41 121HA41 ALCOSAN
DC121L001 121H001 PWSA

ADC122PA42 122EA42 ALCOSAN Negley Run 26.8 320.5 Screening & Disinfection 85.9 80,000 80,000

334,000 267,000

11.8 122.3 Integrated Outfalls 53.5 1,157,583 255,583

14.8 318.1 Tunnel Storage 106.1

Tunnel Storage 129.1 276,000 160,000

43.0 239,000 228,000

195,000 177,0003.6 95.7 Tunnel Storage 45.4
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h

Downtown Allegheny

Strip District

Two Mile Run

Lawrenceville

Heth's Run

Al
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y 
N
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A-47 to A-59A 84.5 55,000 (S&D) 60,631

52,00020.7 Screening and Disinfection 61.4141.9A-60 to A-66

Tunnel Storage12.3 199.6

1.9 57.0 Tunnel Storage

23.1 457.7

38,000
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Table E-2
Regional Alternative Analysis Results for 4 Overflows Per Year

System Structure Name NPDES Permit Number Owner Region Name Peak Volume - MG
(4 Overflows)

Peak Flow - MGD
(4 Overflows)

Highest Ranking Alternative
(4 Overflows)

Present Worth - Million $
(4 Overflows)

Facility Footprint @ 0
Overflows (SF)

Facility Footprint @ 4
Overflows (SF)

ACSO 043SC02 043SC02 ALCOSAN
ACSO 043RC03 043RC03 ALCOSAN
ACSO 043RC05 043RC05 ALCOSAN

ACSO 043RC05A ALCOSAN
ACSO 043PC07 043PC07 ALCOSAN
ACSO 071CC11 071CC11 ALCOSAN
ACSO 071CC12 071CC12 ALCOSAN

ACSO 072PC13A 072RC13A ALCOSAN
ACSO 107GC14 107GC14 ALCOSAN -- -- -- -- -- -- --
ACSO 107SC15 107SC15 ALCOSAN -- -- -- -- -- -- --
ACSO 104HC25 104HC25 ALCOSAN
ACSO 079FC26A 067FC26A ALCOSAN
ACSO 067FC27 067FC27 ALCOSAN
ACSO 067KC28 067KC28 ALCOSAN
ACSO 067KC29 067KC29 ALCOSAN
CSO 039E001 039E001 PWSA
CSO 039J001 039J001 PWSA
CSO 068H001 068H001 PWSA
CSO 068H002 068H002 PWSA
CSO 039K001 039K001 PWSA

ACSO 043SO08 043SO08 ALCOSAN
ACSO 042DO09 042DO09 ALCOSAN
ACSO 021AO10 021AO10 ALCOSAN
ACSO 021KO11 021KO11 ALCOSAN
ACSO 021RO13 021RO13 ALCOSAN

C
ha

rti
er

s 
C

re
ek

G
le

n 
M

aw
r

Bells Run 72,000

234,000

29,000

57,541

0.8 Sub-Surface Storage 29.9

7.0 Screening and Disinfection 17.831.4

53.7108.7

34.5

208.0 Tunnel Storage

C-2 to C-13A

C-25 to C-29

O-8 to O-13

4.2 Sub-Surface Storage

31,000

82,000

26,000

NA - separation6.3 57.2
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Table E-2
Regional Alternative Analysis Results for 4 Overflows Per Year

System Structure Name NPDES Permit Number Owner Region Name Peak Volume - MG
(4 Overflows)

Peak Flow - MGD
(4 Overflows)

Highest Ranking Alternative
(4 Overflows)

Present Worth - Million $
(4 Overflows)

Facility Footprint @ 0
Overflows (SF)

Facility Footprint @ 4
Overflows (SF)

ACSO 095PS18 007PO14B ALCOSAN
CSO 095E001 095E001 PWSA
CSO 095J001 095J001 PWSA

ACSO 061DS23 ALCOSAN
ACSO 061DS24 061DS24 ALCOSAN
ACSO 034LS28 ALCOSAN
ACSO 034GS29 ALCOSAN
CSO 060A001 060A001 PWSA

ACSO 005R001 PWSA
ACSO 005LS39 ALCOSAN
ACSO 005F001 ALCOSAN
ACSO 005AS41 ALCOSAN
ACSO 019MS42 ALCOSAN
ACSO 006AS46 ALCOSAN

'O-14-E-OF' 007PO14 ALCOSAN
'O-14-W-OF' 007PO14A ALCOSAN

ACSO 007N014B 007NO14B ALCOSAN
CSO 016AO01 016A002 PWSA
CSO 016A002 016A002 PWSA
CSO 035A001 035A001 PWSA
CSO 035E001 035E001 PWSA
CSO 035J001 035J001 PWSA
CSO 036R001 036RO01 PWSA
CSO 019M001 PWSA -- -- -- -- -- -- --
CSO 097L001 097L001 PWSA
CSO 139A001 139A001 PWSA
CSO 139B001 139B001 PWSA
CSO 139B002 139B002 PWSA
CSO 139B003 139B003 PWSA
CSO 139F001 139F001 PWSA -- -- -- -- -- -- --

ACSO 034BS30 ALCOSAN -- -- -- -- -- -- --
ACSO 015PS31 ALCOSAN
ACSO 015PS32 ALCOSAN
ACSO 015JS33 ALCOSAN
ACSO 015JS34 ALCOSAN
ACSO 015ES35 ALCOSAN
ACSO 015AS36 ALCOSAN
CSO 015P001 015P001 PWSA
DC 034N001 015P001 (Flows to CSO 015P001) PWSA -- 0.004 0.4 Low Flow/Remote (Sewer Separation) 1.3 NA - separation NA-separation
DC 035P001 015P001 (Flows to CSO 015P001) PWSA -- 0.001 0.1 Low Flow/Remote (Sewer Separation) 0.7 NA - separation NA-separation
DC 035S001 015P001 (Flows to CSO 015P001) PWSA -- 0.003 0.2 Low Flow/Remote (Sewer Separation) 0.5 NA - separation NA-separation
DC 035S002 015P001 (Flows to CSO 015P001) PWSA -- -- -- Direct Connection to Trunk Sewer -- NA NA
DC 062C001 015P001 (Flows to CSO 015P001) PWSA -- -- -- Low Flow/Remote (Sewer Separation) 0.9 NA - separation NA - separation
DC 062C002 015P001 (Flows to CSO 015P001) PWSA -- -- -- No Activations -- NA NA
DC 062D001 015P001 (Flows to CSO 015P001) PWSA -- 0.005 0.5 Low Flow/Remote (Sewer Separation) 2.4 NA - separation NA - separation
DC 062K001 015P001 (Flows to CSO 015P001) PWSA -- -- -- No Activations NA NA
DC 062K002 015P001 (Flows to CSO 015P001) PWSA -- 0.001 0.2 Low Flow/Remote (Sewer Separation) 0.7 NA - separation NA

CSO 034R001 034R001 PWSA -- -- -- -- -- -- --
CSO 138JO01 PWSA -- -- -- -- -- -- --
CSO 138P001 PWSA -- -- -- -- -- -- --
CSO 138K001 138K001 PWSA -- -- -- -- -- -- --

S
aw

m
ill

 R
un

McDonoughs

CSO 016A001 to 036R001

S-18 to CSO 095J001

30,000 (S&D) 40,000

16.9

19.2Sub-Surface Storage

63.9 Tunnel Storage

3.2

0.15

0.9

1.4

1.4

0.33

10.3

1.8

S-23 to S-29

S-31 to S-36

O-14 to S-46

S-37 to S-42

64.8

78.8

29,000

21,000

32,000

17,328

34,000

26,000

104,000

70,083

Sub-Surface Storage47.4 27.7

40.2

Screening and Disinfection 23.9

Sub-Surface Storage

44.1Tunnel Storage

33.8

Sub-Surface Storage 29.6

54.0

36,861

22,520NA - separation

40,000
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Table E-2
Regional Alternative Analysis Results for 4 Overflows Per Year

System Structure Name NPDES Permit Number Owner Region Name Peak Volume - MG
(4 Overflows)

Peak Flow - MGD
(4 Overflows)

Highest Ranking Alternative
(4 Overflows)

Present Worth - Million $
(4 Overflows)

Facility Footprint @ 0
Overflows (SF)

Facility Footprint @ 4
Overflows (SF)

ACSO 114JO25 0 ALCOSAN -- -- -- -- -- -- --
ACSO 075FO26 075AO26 ALCOSAN -- -- -- -- -- -- --
ACSO 044BO27 044BO27 ALCOSAN -- -- -- -- -- -- --
ACSO 044RO29 044RO29 ALCOSAN
ACSO 021DO30 021DO30 ALCOSAN
ACSO 021HO31 021HO31 ALCOSAN
ACSO 021HO32 021HO32 ALCOSAN
ACSO 021MO33 021MO33 ALCOSAN
ACSO 021MO34 021MO34 ALCOSAN
ACSO 021SO35 021SO35 ALCOSAN
ACSO 021SO36 021SO36 ALCOSAN
ACSO 007AO37 007AO37 ALCOSAN
ACSO 007AO38 007AO38 ALCOSAN
ACSO 007EO39 007EO39 ALCOSAN
ACSO 007FO40 007KO40 ALCOSAN
ACSO 007KO41 007KO41 ALCOSAN
ACSO 007MO43 007MO43 ALCOSAN O-43 0.02 3.7 Sub-Surface Storage 2.3 20,000 19,000
ADC001GM01 001FM01 ALCOSAN
ADC001GM02 001LM02 ALCOSAN
ADC001MM03 001MM03 ALCOSAN

ADC001MM03A 001MM03A ALCOSAN
ADC002NM04 001SM04 ALCOSAN
ADC002NM05 002NM05 ALCOSAN

ACSO 004DM06 003AM06 ALCOSAN
ACSO 003BM07 003BM07 ALCOSAN
ACSO 003BM08 003BM08 ALCOSAN
ACSO 003CM10 003CM10 ALCOSAN
ACSO 003CM11 003CM11 ALCOSAN
ACSO 003DM12 003DM12 ALCOSAN
ACSO 003DM13 003DM13 ALCOSAN
ACSO 012AM14 012AM14 ALCOSAN

ACSO 012AM14A 012AM14A ALCOSAN
ACSO 012AM15 012AM15 ALCOSAN
ACSO 012BM16 012BM16 ALCOSAN
ACSO 012BM17 012BM17 ALCOSAN

ACSO 003CM11A 003GM11A ALCOSAN -- -- -- -- -- -- --
ADC011RM19 011RM19 ALCOSAN

ADC011SM19B 011SM19B ALCOSAN
ADC029BM19B
ADC029BM19C
ADC029BM19D

029FM19A ALCOSAN

ACSO 012CM18 012CM18 ALCOSAN
ACSO 012CM20 012CM20 ALCOSAN
ACSO 012CM21 012CM21 ALCOSAN
ACSO 012HM22 012DM22 ALCOSAN
ACSO 012HM23 012HM23 ALCOSAN
ACSO 029KM24 ALCOSAN
ACSO 029KM26 029KM26 ALCOSAN
ACSO 029PM27 029PM27 ALCOSAN
ACSO 030CM28 ALCOSAN
ADC029SM29 029RM29 ALCOSAN Boundary Street 21.4 314.3 Surface Storage Tank 111.3 2,101,000 338,000
ADC055EM31 030MM31 ALCOSAN

ADC055EM31A 030MM31A ALCOSAN
ADC031DM32 031DM32 ALCOSAN
ADC031HM33 031HM33 ALCOSAN
ADC031HM35 031HM35 ALCOSAN
ADC031MM36 031MM36 ALCOSAN
ADC057AM37 057AM37 ALCOSAN
ADC057KM38 057KM38 ALCOSAN
ADC057KM39 057KM39 ALCOSAN
ADC057MM40 057MM40 ALCOSAN
CSO 030N001 030N001 PWSA -- -- -- -- -- -- --
CSO 032N001 032N001 PWSA -- -- -- -- -- -- --
CSO 032P001 032P001 PWSA -- -- -- -- -- -- --

ACSO 031GM34 031GM34 ALCOSAN -- -- -- -- -- -- --
CSO 184E001 184E001 PWSA
CSO 185H001 185H001 PWSA
CSO 134A001 134A001 PWSA

ACSO 091AM42 ALCOSAN
ADC129NM47 129NM47 ALCOSAN

SPS089C001 089D001 Allegheny County

DC129B001 129B001 PWSA
DC128D003 DC128D002
DC128D001 DC176J003
DC176J002 DC176J001

128R002 PWSA

DC175G001 DC175G002
DC175L001 DC175L002 177K001 PWSA Upper Nine Mile Run 0.7 27.4 Sub Surface Storage Tank 8.0 60,000 30,000

25,0005.4 Sub Surface Storage Tank 9.5 73,000

Screening & Disinfection 10.6 26,000 24,000

M
on

-O
hi

o

Nine Mile Run

Nine Mile Run - Frick Park

9.5

0.4

Second Avenue 5.7

Downtown Monongahela 3.4

O-29 to O-41

Tunnel Storage 48.3 113,000

Tunnel Storage 51.1 206,000

38.5 117,000

73,000

88.2 184,629 (tunnel) 132,000

104,000

NA - separation

Hazelwood 4.6 96.8

104.4

4.2

M-18 to M-28

M-6 to M-17

Streets Run

Note:  --  Outfall is not included in a Region

19.0

6.1

5.9

161.2

174.7

7.6 368.8

20.0

Tunnel Storage

Sub-Surface Storage

Tunnel Storage

7.8 22.9Screening & Disinfection

60.9

66.2

Tunnel Storage

NA - separation

25,00027,000

45,590

48,869

141,000
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

SW-E-0005.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores

SW-E-0005.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

SW-E-0005.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

3

5

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

41 3 3 2

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

1 1 1 1 1

1 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

SW-E-0005.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

SW-E-0005.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

SW-E-0005.pdf



Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

41 3 3 3

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

1

5

1 1 1 1

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

31 3 3 3

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1

SW-E-0005.pdf



Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

44 4 4 4

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

13 2 2 1

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

SW-E-0005.pdf



Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

SW-E-0005.pdf



Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

SW-E-0005.pdf



Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

SW-E-0005.pdf



Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

2 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 2 2

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.505

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.683

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.667

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.630

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.736
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.510

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.680

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.663

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.663

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.700
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.578

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.619

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.603

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.603

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.603
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.542

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.517

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.384

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.384

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.636

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - A-47 to A-59A Region - 0 Overflows / Year

0.622

0.505

0.510

0.578

0.542

0.230

0.517

0.636

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - A-47 to A-59A Region - 1 Overflow / Year
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Alternative Scoring Sheet - A-47 to A-59A Region - 2 Overflows / Year

0.622

0.667

0.663

0.603

0.478

0.230

0.384

0.540

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - A-47 to A-59A Region - 4 Overflows / Year
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Alternative Scoring Sheet - A-47 to A-59A Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 7,605,317 CF

 56.89 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 462.74 CFS

299.05 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,673                          Input by Engineer
Peak Flow (CFS) 115.68 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,864,000$                 
Peak Flow (CFS) 231.37 50% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,580,000$                 
Peak Flow (CFS) 347.05 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,748,000$                 
Peak Flow (CFS) 462.74 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,748,000$                 

Construction Cost (Consolidation Sewers) 11,940,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 233,650                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 467,000$                    
12,578,000$                                                

Capital Costs - A-47 to A-59A Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 7,605,317 CF

 56.89 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 462.74 CFS

299.05 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                            1,786 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 357,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 777,982 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,556,000$                 
358,795,000$                                              

Capital Costs - A-47 to A-59A Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 7,605,317 CF

 56.89 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 462.74 CFS

299.05 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 56.89 7,605,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 71.11 9,506,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 13,455                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 10 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 161,489,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 56.89 88.02 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 14,692,000$               62,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 46.27 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 14,259,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 712,950 = ACH x Volume / 60

Construction Cost (Odor Control) 15,759,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 299.05 Ref: CSO Statistics

Construction Cost (Screening) 14,258,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 56.89 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 28.44 = Peak Vol/DW Time

Construction Cost 21,875,267$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 10                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 12,850,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 25,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 14,222 250 SF / MGD
Land Required - Odor Control (SF) 35,648 500 SF / 10,000 CFM
Land Required - Screening (SF) 74,763 250 SF / MGD
Land Required - Regulator (SF) 100,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 250,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 500,000$                    
241,485,267$                                              TOTAL CAPITAL COST

Capital Costs - A-47 to A-59A Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 7,605,317 CF

 56.89 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 462.74 CFS

299.05 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 56.89 7,605,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 66.93 8,947,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 947 = (Vol / SWD * 1.5)1/2

Width (Ft) 632 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 67.15 8,977,560 Sufficient Volume
Tank Area (SF) 599,000 = Length x Width

Construction Cost (Storage Tank) 77,142,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 299.05 462.74 = Peak Rate
Force Main Diameter (In) 119 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 38,136,000$               161,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 462.74 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 13,421,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 67,110 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 2,473,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 299.05 Ref: CSO Statistics

Construction Cost (Screening) 14,258,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 56.89 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 28.44 = Peak Vol/DW Time

Construction Cost 21,875,267$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 867,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,734,000$                 
168,656,267$                                              

SURFACE STORAGE TANK
Capital Costs - A-47 to A-59A Region 

TOTAL CAPITAL COST

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 7,605,317 CF

 56.89 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 462.74 CFS

299.05 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 56.89 7,605,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 66.93 8,947,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 947 = (Vol / SWD * 1.5)1/2

Width (Ft) 632 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 67.15 8,977,560 Sufficient Volume
Tank Area (SF) 599,000 = Length x Width

Construction Cost (Storage Tank) 176,108,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 56.89 88.02 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,592,000$                 62,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 462.74 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 13,421,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 671,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 15,028,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 299.05 Ref: CSO Statistics

Construction Cost (Screening) 14,258,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 56.89 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 28.44 = Peak Vol/DW Time

Construction Cost 21,875,267$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 867,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,734,000$                 
250,534,267$                                              TOTAL CAPITAL COST

Capital Costs - A-47 to A-59A Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 7,605,317 CF

 56.89 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 462.74 CFS

299.05 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 299.05 462.74                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 32

Construction Cost (Swirl / Vortex) 9,830,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 328.96 509.01 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 125 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 41,785,000$               171,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 462.74 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 923,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 46,150 = ACH x Volume / 60

Construction Cost (Odor Control) 1,844,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 299.05 Ref: CSO Statistics

Construction Cost (Screening) 14,258,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 328.96 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 283 136
Passes / Detention (Min) 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,351,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 310,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 620,000$                    
84,736,000$                                                TOTAL CAPITAL COST

Capital Costs - A-47 to A-59A Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 7,605,317 CF

 56.89 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 462.74 CFS

299.05 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 299.05 462.74 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 49,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 317 OK =(Surf Area x 2)1/2

Width (Ft) 158 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 4.50 601,032

Construction Cost (CSOTF) 19,470,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 299.05 462.74 = Peak Rate
Force Main Diameter (In) 119 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 38,136,000$               161,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 462.74 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 902,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 45,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,811,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 299.05 Ref: CSO Statistics

Construction Cost (Screening) 14,258,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 299.05 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 270 130
Passes / Detention (Min) 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,165,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.50 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.25 = Peak Vol/DW Time

Construction Cost 9,091,517$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 126,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 252,000$                    
99,221,517$                                                

Capital Costs - A-47 to A-59A Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 7,605,317 CF

 56.89 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 462.74 CFS

299.05 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 299.05 462.74                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,520 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 85 OK =(Surf Area x 2)1/2

Width (Ft) 42 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 56,797,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 328.96 509.01 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 125 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 41,785,000$               171,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 462.74 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 86,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 4,300 = ACH x Volume / 60

Construction Cost (Odor Control) 287,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 299.05 Ref: CSO Statistics

Construction Cost (Screening) 14,258,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 328.96 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 283 136
Passes / Detention (Min) 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,351,000$                 5,932,000$                 

Construction Cost (Disinfection) 9,283,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 161,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 322,000$                    
135,780,000$                                              

Capital Costs - A-47 to A-59A Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 7,605,317 CF

 56.89 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 462.74 CFS

299.05 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 299.05 462.74 Ref: CSO Statistics

Construction Cost (Screening) 14,258,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 299.05 462.74 = Peak Flow x % Req Pump
Force Main Diameter (In) 119 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 38,136,000$               161,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 462.74 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 92,500 =CFS x 200
Odor Control Flow Rate (CFM) 4,630 = ACH x Volume / 60

Construction Cost (Odor Control) 304,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 299.05 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 270 130
Passes / Detention (Min) 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,165,000$                 5,499,000$                 

Construction Cost (Disinfection) 8,664,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 55,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 110,000$                    
74,510,000$                                                

Capital Costs - A-47 to A-59A Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 2,105,036 CF

 15.75 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 413.49 CFS

267.23 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,673                          Width of Sewershed along Riverline
Peak Flow (CFS) 115.68 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,864,000$                 
Peak Flow (CFS) 231.37 50% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,580,000$                 
Peak Flow (CFS) 347.05 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,748,000$                 
Peak Flow (CFS) 462.74 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,748,000$                 

Construction Cost (Consolidation Sewers) 11,940,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 233,650 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 467,000$                    
12,578,000$                                                

CONSOLIDATION SEWERS

TOTAL CAPITAL COST

Capital Costs - A-47 to A-59A Region 

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 2,105,036 CF

 15.75 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 413.49 CFS

267.23 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,786 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 357,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 777,982 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,556,000$                 
358,756,000$                                              

SEWER SEPARATION
1 Overflows / Year

Capital Costs - A-47 to A-59A Region 

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 2,105,036 CF

 15.75 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 413.49 CFS

267.23 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 15.75 2,105,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 19.68 2,631,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 26.5 Input by Engineer
Tunnel Volume / Ft length (CF) 551.27                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,773                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 10 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 42,750,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 15.75 24.36 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 27 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,042,000$                 35,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 41.35 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,947,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 197,350 = ACH x Volume / 60

Construction Cost (Odor Control) 5,759,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 267.23 Ref: CSO Statistics

Construction Cost (Screening) 12,785,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 15.75 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.87 = Peak Vol/DW Time

Construction Cost 11,826,667$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 10                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 12,850,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 25,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 3,936 250 SF / MGD
Land Required - Odor Control (SF) 9,868 500 SF / 10,000 CFM
Land Required - Screening (SF) 66,806 250 SF / MGD
Land Required - Regulator (SF) 100,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 206,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 412,000$                    
90,459,667$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - A-47 to A-59A Region 
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 2,105,036 CF

 15.75 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 413.49 CFS

267.23 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 15.75 2,105,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 18.52 2,476,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 499 = (Vol / SWD * 1.5)1/2

Width (Ft) 333 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 18.64 2,492,505 Sufficient Volume
Tank Area (SF) 166,000 = Length x Width

Construction Cost (Storage Tank) 19,023,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 267.23 413.49 = Peak Rate
Force Main Diameter (In) 112 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 34,253,000$               149,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 413.49 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,714,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 18,570 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 904,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 267.23 Ref: CSO Statistics

Construction Cost (Screening) 12,785,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 15.75 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.87 = Peak Vol/DW Time

Construction Cost 11,826,667$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 254,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 508,000$                    
92,325,667$                                                

SURFACE STORAGE TANK
Capital Costs - A-47 to A-59A Region 

TOTAL CAPITAL COST

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 2,105,036 CF

 15.75 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 413.49 CFS

267.23 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 15.75 2,105,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 18.52 2,476,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 499 = (Vol / SWD * 1.5)1/2

Width (Ft) 333 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 18.64 2,492,505 Sufficient Volume
Tank Area (SF) 166,000 = Length x Width

Construction Cost (Storage Tank) 49,405,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 15.75 24.36 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 27 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,573,000$                 35,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 413.49 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,714,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 185,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 5,491,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 267.23 Ref: CSO Statistics

Construction Cost (Screening) 12,785,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 15.75 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.87 = Peak Vol/DW Time

Construction Cost 11,826,667$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 254,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 508,000$                    
96,500,667$                                                

Capital Costs - A-47 to A-59A Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 2,105,036 CF

 15.75 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 413.49 CFS

267.23 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 267.23 413.49                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 28

Construction Cost (Swirl / Vortex) 9,177,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 293.95 454.84 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 118 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 37,513,000$               159,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 413.49 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 808,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 40,400 = ACH x Volume / 60

Construction Cost (Odor Control) 1,661,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 267.23 Ref: CSO Statistics

Construction Cost (Screening) 12,785,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 293.95 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 268 128
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,132,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 277,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 554,000$                    
77,858,000$                                                

Capital Costs - A-47 to A-59A Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 2,105,036 CF

 15.75 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 413.49 CFS

267.23 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 267.23 413.49 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 44,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 300 OK =(Surf Area x 2)1/2

Width (Ft) 150 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 4.04 540,000

Construction Cost (CSOTF) 18,817,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 267.23 413.49 = Peak Rate
Force Main Diameter (In) 112 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 34,253,000$               149,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 413.49 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 810,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 40,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,665,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 267.23 Ref: CSO Statistics

Construction Cost (Screening) 12,785,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 267.23 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 256 122
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,958,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 15.75 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.87 = Peak Vol/DW Time

Construction Cost 11,826,667$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 113,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 226,000$                    
95,556,667$                                                

Capital Costs - A-47 to A-59A Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 2,105,036 CF

 15.75 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 413.49 CFS

267.23 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 267.23 413.49                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,150 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 80 OK =(Surf Area x 2)1/2

Width (Ft) 40 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 50,029,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 293.95 454.84 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 118 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 37,513,000$               159,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 413.49 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 77,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 3,850 = ACH x Volume / 60

Construction Cost (Odor Control) 263,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 267.23 Ref: CSO Statistics

Construction Cost (Screening) 12,785,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 293.95 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 268 128
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,132,000$                 5,402,000$                 

Construction Cost (Disinfection) 8,534,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 146,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 292,000$                    
122,452,000$                                              

Capital Costs - A-47 to A-59A Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 2,105,036 CF

 15.75 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 413.49 CFS

267.23 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 267.23 413.49 Ref: CSO Statistics

Construction Cost (Screening) 12,785,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 267.23 413.49 = Peak Flow x % Req Pump
Force Main Diameter (In) 112 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 34,253,000$               149,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 413.49 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 82,700 =CFS x 200
Odor Control Flow Rate (CFM) 4,140 = ACH x Volume / 60

Construction Cost (Odor Control) 279,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 267.23 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 256 122
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,958,000$                 5,007,000$                 

Construction Cost (Disinfection) 7,965,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 51,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 102,000$                    
68,410,000$                                                

Capital Costs - A-47 to A-59A Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 1,946,383 CF

 14.56 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 387.10 CFS

250.17 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,673                          Width of Sewershed along Riverline
Peak Flow (CFS) 115.68 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,864,000$                 
Peak Flow (CFS) 231.37 50% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,580,000$                 
Peak Flow (CFS) 347.05 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,748,000$                 
Peak Flow (CFS) 462.74 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,748,000$                 

Construction Cost (Consolidation Sewers) 11,940,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 233,650 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 467,000$                    
12,578,000$                                                

Capital Costs - A-47 to A-59A Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 1,946,383 CF

 14.56 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 387.10 CFS

250.17 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,786 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 357,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 777,982 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,556,000$                 
358,756,000$                                              

2 Overflows / Year

Capital Costs - A-47 to A-59A Region 
SEWER SEPARATION

TOTAL CAPITAL COST

SW-E-0005.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 1,946,383 CF

 14.56 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 387.10 CFS

250.17 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 14.56 1,946,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 18.20 2,433,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 25.5 Input by Engineer
Tunnel Volume / Ft length (CF) 510.45                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,766                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 10 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 39,271,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 14.56 22.53 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,736,000$                 34,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 38.71 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,650,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 182,500 = ACH x Volume / 60

Construction Cost (Odor Control) 5,417,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 250.17 Ref: CSO Statistics

Construction Cost (Screening) 11,995,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.56 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.28 = Peak Vol/DW Time

Construction Cost 11,537,891$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 10                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 12,850,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 25,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 3,640 250 SF / MGD
Land Required - Odor Control (SF) 9,125 500 SF / 10,000 CFM
Land Required - Screening (SF) 62,543 250 SF / MGD
Land Required - Regulator (SF) 100,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 200,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 400,000$                    
85,240,891$                                                

Capital Costs - A-47 to A-59A Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 1,946,383 CF

 14.56 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 387.10 CFS

250.17 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 14.56 1,946,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 17.13 2,289,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 479 = (Vol / SWD * 1.5)1/2

Width (Ft) 320 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 17.20 2,299,200 Sufficient Volume
Tank Area (SF) 153,000 = Length x Width

Construction Cost (Storage Tank) 17,466,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 250.17 387.10 = Peak Rate
Force Main Diameter (In) 109 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 32,173,000$               144,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 387.10 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,434,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 17,170 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 850,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 250.17 Ref: CSO Statistics

Construction Cost (Screening) 11,995,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.56 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.28 = Peak Vol/DW Time

Construction Cost 11,537,891$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 236,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 472,000$                    
87,514,891$                                                

SURFACE STORAGE TANK
Capital Costs - A-47 to A-59A Region 

TOTAL CAPITAL COST

2 Overflows / Year

SW-E-0005.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 1,946,383 CF

 14.56 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 387.10 CFS

250.17 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 14.56 1,946,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 17.13 2,289,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 479 = (Vol / SWD * 1.5)1/2

Width (Ft) 320 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 17.20 2,299,200 Sufficient Volume
Tank Area (SF) 153,000 = Length x Width

Construction Cost (Storage Tank) 45,751,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 14.56 22.53 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,428,000$                 34,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 387.10 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,434,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 171,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 5,164,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 250.17 Ref: CSO Statistics

Construction Cost (Screening) 11,995,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.56 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.28 = Peak Vol/DW Time

Construction Cost 11,537,891$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 236,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 472,000$                    
91,258,891$                                                

Capital Costs - A-47 to A-59A Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 1,946,383 CF

 14.56 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 387.10 CFS

250.17 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 250.17 387.10                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 27

Construction Cost (Swirl / Vortex) 8,814,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 275.19 425.81 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 114 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 35,225,000$               152,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 387.10 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 779,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 38,950 = ACH x Volume / 60

Construction Cost (Odor Control) 1,615,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 250.17 Ref: CSO Statistics

Construction Cost (Screening) 11,995,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 275.19 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 259 124
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,011,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 260,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 520,000$                    
74,209,000$                                                

Capital Costs - A-47 to A-59A Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 1,946,383 CF

 14.56 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 387.10 CFS

250.17 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 250.17 387.10 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 41,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 290 OK =(Surf Area x 2)1/2

Width (Ft) 145 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 3.77 504,600

Construction Cost (CSOTF) 18,473,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 250.17 387.10 = Peak Rate
Force Main Diameter (In) 109 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 32,173,000$               144,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 387.10 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 757,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 37,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,579,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 250.17 Ref: CSO Statistics

Construction Cost (Screening) 11,995,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 250.17 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 247 119
Passes 7 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,844,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.56 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.28 = Peak Vol/DW Time

Construction Cost 11,537,891$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 106,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 212,000$                    
91,834,891$                                                

Capital Costs - A-47 to A-59A Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 1,946,383 CF

 14.56 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 387.10 CFS

250.17 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 250.17 387.10                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,950 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 78 OK =(Surf Area x 2)1/2

Width (Ft) 39 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 46,487,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 275.19 425.81 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 114 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 35,225,000$               152,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 387.10 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 73,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 3,650 = ACH x Volume / 60

Construction Cost (Odor Control) 252,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 250.17 Ref: CSO Statistics

Construction Cost (Screening) 11,995,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 275.19 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 259 124
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,011,000$                 5,119,000$                 

Construction Cost (Disinfection) 8,130,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 138,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 276,000$                    
115,394,000$                                              

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - A-47 to A-59A Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 1,946,383 CF

 14.56 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 387.10 CFS

250.17 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 250.17 387.10 Ref: CSO Statistics

Construction Cost (Screening) 11,995,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 250.17 387.10 = Peak Flow x % Req Pump
Force Main Diameter (In) 109 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 32,173,000$               144,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 387.10 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 77,400 =CFS x 200
Odor Control Flow Rate (CFM) 3,870 = ACH x Volume / 60

Construction Cost (Odor Control) 264,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 250.17 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 247 119
Passes 7 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,844,000$                 4,763,000$                 

Construction Cost (Disinfection) 7,607,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 49,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 98,000$                      
65,158,000$                                                

Capital Costs - A-47 to A-59A Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 1,637,876 CF

 12.25 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 308.78 CFS

199.55 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,673                          Width of Sewershed along Riverline
Peak Flow (CFS) 115.68 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,864,000$                 
Peak Flow (CFS) 231.37 50% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,580,000$                 
Peak Flow (CFS) 347.05 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,748,000$                 
Peak Flow (CFS) 462.74 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,748,000$                 

Construction Cost (Consolidation Sewers) 11,940,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 233,650 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 467,000$                    
12,578,000$                                                

Capital Costs - A-47 to A-59A Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 1,637,876 CF

 12.25 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 308.78 CFS

199.55 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,786 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 357,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 777,982 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,556,000$                 
358,756,000$                                              TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - A-47 to A-59A Region 
SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 1,637,876 CF

 12.25 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 308.78 CFS

199.55 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 12.25 1,638,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 15.31 2,048,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 23.5 Input by Engineer
Tunnel Volume / Ft length (CF) 433.52                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,724                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 10 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 32,930,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 12.25 18.96 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 24 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,989,000$                 32,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 30.88 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,072,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 153,600 = ACH x Volume / 60

Construction Cost (Odor Control) 4,732,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 199.55 Ref: CSO Statistics

Construction Cost (Screening) 9,652,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 12.25 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.13 = Peak Vol/DW Time

Construction Cost 10,976,522$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 10                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 12,850,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 25,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 3,063 250 SF / MGD
Land Required - Odor Control (SF) 7,680 500 SF / 10,000 CFM
Land Required - Screening (SF) 49,888 250 SF / MGD
Land Required - Regulator (SF) 100,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 186,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 372,000$                    
74,533,522$                                                TOTAL CAPITAL COST

Capital Costs - A-47 to A-59A Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 1,637,876 CF

 12.25 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 308.78 CFS

199.55 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 12.25 1,638,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 14.41 1,927,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 440 = (Vol / SWD * 1.5)1/2

Width (Ft) 294 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 14.51 1,940,400 Sufficient Volume
Tank Area (SF) 129,000 = Length x Width

Construction Cost (Storage Tank) 14,471,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 199.55 308.78 = Peak Rate
Force Main Diameter (In) 97 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,997,000$               124,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 308.78 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,891,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 14,460 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 743,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 199.55 Ref: CSO Statistics

Construction Cost (Screening) 9,652,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 12.25 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.13 = Peak Vol/DW Time

Construction Cost 10,976,522$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 202,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 404,000$                    
75,244,522$                                                

SURFACE STORAGE TANK
Capital Costs - A-47 to A-59A Region 

TOTAL CAPITAL COST

4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 1,637,876 CF

 12.25 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 308.78 CFS

199.55 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 12.25 1,638,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 14.41 1,927,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 440 = (Vol / SWD * 1.5)1/2

Width (Ft) 294 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 14.51 1,940,400 Sufficient Volume
Tank Area (SF) 129,000 = Length x Width

Construction Cost (Storage Tank) 38,644,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 12.25 18.96 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 24 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,989,000$                 32,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 308.78 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,891,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 144,550 = ACH x Volume / 60 

Construction Cost (Odor Control) 4,512,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 199.55 Ref: CSO Statistics

Construction Cost (Screening) 9,652,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 12.25 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.13 = Peak Vol/DW Time

Construction Cost 10,976,522$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 202,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 404,000$                    
80,086,522$                                                

Capital Costs - A-47 to A-59A Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0005.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 1,637,876 CF

 12.25 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 308.78 CFS

199.55 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 199.55 308.78                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 21

Construction Cost (Swirl / Vortex) 7,677,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 219.51 339.65 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 102 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 28,432,000$               132,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 308.78 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 606,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 30,300 = ACH x Volume / 60

Construction Cost (Odor Control) 1,326,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 199.55 Ref: CSO Statistics

Construction Cost (Screening) 9,652,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 219.51 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 232 111
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,629,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 207,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 414,000$                    
63,139,000$                                                

Capital Costs - A-47 to A-59A Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0005.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 1,637,876 CF

 12.25 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 308.78 CFS

199.55 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 199.55 308.78 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 33,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 259 OK =(Surf Area x 2)1/2

Width (Ft) 130 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 3.02 404,040

Construction Cost (CSOTF) 17,639,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 199.55 308.78 = Peak Rate
Force Main Diameter (In) 97 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,997,000$               124,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 308.78 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 606,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 30,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,326,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 199.55 Ref: CSO Statistics

Construction Cost (Screening) 9,652,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 199.55 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 221 106
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,617,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 12.25 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.13 = Peak Vol/DW Time

Construction Cost 10,976,522$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 86,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 172,000$                    
81,380,522$                                                

Capital Costs - A-47 to A-59A Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 1,637,876 CF

 12.25 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 308.78 CFS

199.55 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 199.55 308.78                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,350 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 70 OK =(Surf Area x 2)1/2

Width (Ft) 35 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 36,314,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 219.51 339.65 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 102 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 28,432,000$               132,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 308.78 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 59,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,950 = ACH x Volume / 60

Construction Cost (Odor Control) 214,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 199.55 Ref: CSO Statistics

Construction Cost (Screening) 9,652,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 219.51 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 232 111
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,629,000$                 4,289,000$                 

Construction Cost (Disinfection) 6,918,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 115,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 230,000$                    
94,769,000$                                                

Capital Costs - A-47 to A-59A Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 1,637,876 CF

 12.25 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 308.78 CFS

199.55 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 199.55 308.78 Ref: CSO Statistics

Construction Cost (Screening) 9,652,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 199.55 308.78 = Peak Flow x % Req Pump
Force Main Diameter (In) 97 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,997,000$               124,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 308.78 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 61,800 =CFS x 200
Odor Control Flow Rate (CFM) 3,090 = ACH x Volume / 60

Construction Cost (Odor Control) 222,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 199.55 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 221 106
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,617,000$                 3,980,000$                 

Construction Cost (Disinfection) 6,597,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 44,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 88,000$                      
55,557,000$                                                

Capital Costs - A-47 to A-59A Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 1,197,075 CF

 8.95 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 266.95 CFS

172.52 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,673                          Width of Sewershed along Riverline
Peak Flow (CFS) 115.68 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,864,000$                 
Peak Flow (CFS) 231.37 50% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,580,000$                 
Peak Flow (CFS) 347.05 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,748,000$                 
Peak Flow (CFS) 462.74 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,168                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,748,000$                 

Construction Cost (Consolidation Sewers) 11,940,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 233,650 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 467,000$                    
12,578,000$                                                

Capital Costs - A-47 to A-59A Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 1,197,075 CF

 8.95 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 266.95 CFS

172.52 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,786 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 357,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 777,982 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,556,000$                 
358,756,000$                                              

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - A-47 to A-59A Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 1,197,075 CF

 8.95 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 266.95 CFS

172.52 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 8.95 1,197,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 11.19 1,496,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 20 Input by Engineer
Tunnel Volume / Ft length (CF) 314.00                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,764                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 10 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 24,785,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 8.95 13.86 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,703,000$                 29,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 26.70 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,244,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 112,200 = ACH x Volume / 60

Construction Cost (Odor Control) 3,700,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 172.52 Ref: CSO Statistics

Construction Cost (Screening) 8,400,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.95 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.48 = Peak Vol/DW Time

Construction Cost 10,174,824$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 10                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 12,850,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 25,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,239 250 SF / MGD
Land Required - Odor Control (SF) 5,610 500 SF / 10,000 CFM
Land Required - Screening (SF) 43,131 250 SF / MGD
Land Required - Regulator (SF) 100,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 176,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 352,000$                    
62,993,824$                                                

Capital Costs - A-47 to A-59A Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 1,197,075 CF

 8.95 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 266.95 CFS

172.52 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 8.95 1,197,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 10.53 1,408,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 376 = (Vol / SWD * 1.5)1/2

Width (Ft) 251 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 10.59 1,415,640 Sufficient Volume
Tank Area (SF) 94,000 = Length x Width

Construction Cost (Storage Tank) 10,283,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 172.52 266.95 = Peak Rate
Force Main Diameter (In) 90 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 22,700,000$               113,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 266.95 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,112,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 10,560 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 581,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 172.52 Ref: CSO Statistics

Construction Cost (Screening) 8,400,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.95 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.48 = Peak Vol/DW Time

Construction Cost 10,174,824$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 153,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 306,000$                    
65,434,824$                                                

Capital Costs - A-47 to A-59A Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 1,197,075 CF

 8.95 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 266.95 CFS

172.52 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 8.95 1,197,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 10.53 1,408,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 376 = (Vol / SWD * 1.5)1/2

Width (Ft) 251 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 10.59 1,415,640 Sufficient Volume
Tank Area (SF) 94,000 = Length x Width

Construction Cost (Storage Tank) 28,490,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 8.95 13.86 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,703,000$                 29,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 266.95 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,112,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 105,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,528,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 172.52 Ref: CSO Statistics

Construction Cost (Screening) 8,400,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.95 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.48 = Peak Vol/DW Time

Construction Cost 10,174,824$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 153,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 306,000$                    
66,507,824$                                                

Capital Costs - A-47 to A-59A Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 1,197,075 CF

 8.95 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 266.95 CFS

172.52 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 172.52 266.95                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 18

Construction Cost (Swirl / Vortex) 7,024,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 189.78 293.65 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 95 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 24,804,000$               121,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 266.95 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 519,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 25,950 = ACH x Volume / 60

Construction Cost (Odor Control) 1,174,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 172.52 Ref: CSO Statistics

Construction Cost (Screening) 8,400,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 189.78 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 215 103
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,598,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 179,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 358,000$                    
57,356,000$                                                

Capital Costs - A-47 to A-59A Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 1,197,075 CF

 8.95 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 266.95 CFS

172.52 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 172.52 266.95 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 28,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 241 OK =(Surf Area x 2)1/2

Width (Ft) 121 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.62 349,932

Construction Cost (CSOTF) 17,277,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 172.52 266.95 = Peak Rate
Force Main Diameter (In) 90 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 22,700,000$               113,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 266.95 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 525,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 26,250 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,185,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 172.52 Ref: CSO Statistics

Construction Cost (Screening) 8,400,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 172.52 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 206 98
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,541,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.95 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.48 = Peak Vol/DW Time

Construction Cost 10,174,824$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 75,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 150,000$                    
75,417,824$                                                

Capital Costs - A-47 to A-59A Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 1,197,075 CF

 8.95 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 266.95 CFS

172.52 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 172.52 266.95                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,030 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 65 OK =(Surf Area x 2)1/2

Width (Ft) 32 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 31,091,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 189.78 293.65 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 95 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 24,804,000$               121,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 266.95 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 50,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,500 = ACH x Volume / 60

Construction Cost (Odor Control) 188,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 172.52 Ref: CSO Statistics

Construction Cost (Screening) 8,400,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 189.78 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 215 103
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,598,000$                 3,809,000$                 

Construction Cost (Disinfection) 6,407,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 102,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 204,000$                    
84,092,000$                                                

Capital Costs - A-47 to A-59A Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 1,197,075 CF

 8.95 MG
Total Volume 30,023,044 CF

 224.57 MG
Peak Rate 266.95 CFS

172.52 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 172.52 266.95 Ref: CSO Statistics

Construction Cost (Screening) 8,400,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 172.52 266.95 = Peak Flow x % Req Pump
Force Main Diameter (In) 90 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 22,700,000$               113,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 266.95 Ref: CSO Statistics

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,578,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 53,400 =CFS x 200
Odor Control Flow Rate (CFM) 2,670 = ACH x Volume / 60

Construction Cost (Odor Control) 198,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 172.52 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 206 98
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,541,000$                 3,549,000$                 

Construction Cost (Disinfection) 6,090,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 41,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 82,000$                      
50,460,000$                                                

Capital Costs - A-47 to A-59A Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

A-47 to A-59A 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 56.89 $279,651 20 10.910 $3,050,978
Length (ft) 13455
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 10 $180,165 50 14.484 $2,609,436
Screening O&M Flow Rate (mgd) 299.05 $48,547 20 10.910 $529,650
Odor Control O&M Capacity (cfm) 712,950 $2,495,325 20 10.910 $27,223,844
Reserve / Replace 10% Gravity / 15% Pump $141,590

Total Annual O&M $3,008,000 Total PW O&M $33,618,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 299.05 $847,494 20 10.910 $9,246,112

No. Events / Yr 78
Const Cost ($) $77,142,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 299 $48,547 20 10.910 $529,650
Odor Control O&M Capacity (cfm) 67,110 $234,885 20 10.910 $2,562,581
Reserve / Replace 10% Gravity / 15% Pump $201,103

Total Annual O&M $1,372,000 Total PW O&M $16,027,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 56.89 $279,651 20 10.910 $3,050,978

No. Events / Yr 78
Const Cost ($) $176,108,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 299 $48,547 20 10.910 $529,650
Odor Control O&M Capacity (cfm) 671,050 $2,348,675 20 10.910 $25,623,902
Reserve / Replace 10% Gravity / 15% Pump $114,713

Total Annual O&M $3,166,000 Total PW O&M $36,390,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $7,070,79150

Tunnel Maintenance $4,306 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$62,361

$3,487,333

Tank O&M $488,193

Tunnel Storage

Tank O&M $240,778 14.48450
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Operation and Maintenance Costs

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 299.05 $847,494 20 10.910 $9,246,112
Sed. Basin O&M Flow Rate (mgd) 299.05 $33,644 50 14.484 $487,280
Screening O&M Flow Rate (mgd) 299.05 $48,547 20 10.910 $529,650
Disinfection O&M Flow Rate (mgd) 299.05 $518,218 20 10.910 $5,653,729
Odor Control O&M Capacity (cfm) 45,100.00 $157,850 20 10.910 $1,722,134
Reserve / Replace 10% Gravity / 15% Pump $207,911

Total Annual O&M $1,606,000 Total PW O&M $17,847,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 328.96 $903,215 20 10.910 $9,854,024
HREP O&M Flow Rate (mgd) 299.05 $665,572 20 10.910 $7,261,351
Screening O&M Flow Rate (mgd) 299.05 $48,547 20 10.910 $529,650
Disinfection O&M Flow Rate (mgd) 328.96 $549,198 20 10.910 $5,991,719
Odor Control O&M Capacity (cfm) 4,300.00 $15,050 20 10.910 $164,195
Reserve / Replace 10% Gravity / 15% Pump $373,648

Total Annual O&M $2,182,000 Total PW O&M $24,175,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 328.96 $903,215 20 10.910 $9,854,024
Swirl / Vortex O&M Flow Rate (mgd) 299.05 $33,644 20 10.910 $367,049
Screening O&M Flow Rate (mgd) 299.05 $48,547 20 10.910 $529,650
Disinfection O&M Flow Rate (mgd) 328.96 $549,198 20 10.910 $5,991,719
Odor Control O&M Capacity (cfm) 46,150.00 $161,525 20 10.910 $1,762,228
Reserve / Replace 10% Gravity / 15% Pump $236,764

Total Annual O&M $1,697,000 Total PW O&M $18,741,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 299.05 $847,494 20 10.910 $9,246,112
Screening O&M Flow Rate (mgd) 299.05 $48,547 20 10.910 $529,650
Disinfection O&M Flow Rate (mgd) 299.05 $518,218 20 10.910 $5,653,729
Odor Control O&M Capacity (cfm) 4,630.00 $16,205 20 10.910 $176,796
Reserve / Replace 10% Gravity / 15% Pump $203,812

Total Annual O&M $1,431,000 Total PW O&M $15,810,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)
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Operation and Maintenance Costs

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 15.75 $118,553 20 10.910 $1,293,404

Length (ft) 4773
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 10 $180,165 50 14.484 $2,609,436
Screening O&M Flow Rate (mgd) 267.23 $42,620 20 10.910 $464,977
Odor Control O&M Capacity (cfm) 197,350 $690,725 20 10.910 $7,535,768
Reserve / Replace 10% Gravity / 15% Pump $66,931

Total Annual O&M $1,034,000 Total PW O&M $11,993,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 267.23 $786,114 20 10.910 $8,576,454

No. Events / Yr 78
Const Cost ($) $19,023,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 267 $42,620 20 10.910 $464,977
Odor Control O&M Capacity (cfm) 18,570 $64,995 20 10.910 $709,092
Reserve / Replace 10% Gravity / 15% Pump $176,986

Total Annual O&M $990,000 Total PW O&M $11,310,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 15.75 $118,553 20 10.910 $1,293,404

No. Events / Yr 78
Const Cost ($) $49,405,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 267 $42,620 20 10.910 $464,977
Odor Control O&M Capacity (cfm) 185,700 $649,950 20 10.910 $7,090,915
Reserve / Replace 10% Gravity / 15% Pump $64,289

Total Annual O&M $983,000 Total PW O&M $11,397,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$95,481 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,527 50 14.484 $22,120

Tank O&M

Tank O&M $171,436

14.484 $1,382,903

14.484 $2,483,005
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Operation and Maintenance Costs

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 267.23 $786,114 20 10.910 $8,576,454
Sed. Basin O&M Flow Rate (mgd) 267.23 $30,063 50 14.484 $435,418
Screening O&M Flow Rate (mgd) 267.23 $42,620 20 10.910 $464,977
Disinfection O&M Flow Rate (mgd) 267.23 $483,882 20 10.910 $5,279,128
Odor Control O&M Capacity (cfm) 40,500.00 $141,750 20 10.910 $1,546,484
Reserve / Replace 10% Gravity / 15% Pump $187,102

Total Annual O&M $1,485,000 Total PW O&M $16,490,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 293.95 $837,799 20 10.910 $9,140,338
HREP O&M Flow Rate (mgd) 267.23 $622,950 20 10.910 $6,796,351
Screening O&M Flow Rate (mgd) 267.23 $42,620 20 10.910 $464,977
Disinfection O&M Flow Rate (mgd) 293.95 $512,810 20 10.910 $5,594,723
Odor Control O&M Capacity (cfm) 3,850.00 $13,475 20 10.910 $147,011
Reserve / Replace 10% Gravity / 15% Pump $333,142

Total Annual O&M $2,030,000 Total PW O&M $22,477,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 293.95 $837,799 20 10.910 $9,140,338
Swirl / Vortex O&M Flow Rate (mgd) 267.23 $30,063 20 10.910 $327,984
Screening O&M Flow Rate (mgd) 267.23 $42,620 20 10.910 $464,977
Disinfection O&M Flow Rate (mgd) 293.95 $512,810 20 10.910 $5,594,723
Odor Control O&M Capacity (cfm) 40,400.00 $141,400 20 10.910 $1,542,665
Reserve / Replace 10% Gravity / 15% Pump $213,346

Total Annual O&M $1,565,000 Total PW O&M $17,284,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 267.23 $786,114 20 10.910 $8,576,454
Screening O&M Flow Rate (mgd) 267.23 $42,620 20 10.910 $464,977
Disinfection O&M Flow Rate (mgd) 267.23 $483,882 20 10.910 $5,279,128
Odor Control O&M Capacity (cfm) 4,140.00 $14,490 20 10.910 $158,085
Reserve / Replace 10% Gravity / 15% Pump $183,332

Total Annual O&M $1,328,000 Total PW O&M $14,662,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)
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Operation and Maintenance Costs

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 14.56 $112,506 20 10.910 $1,227,434

Length (ft) 4766
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 10 $180,165 50 14.484 $2,609,436
Screening O&M Flow Rate (mgd) 250.17 $39,596 20 10.910 $431,988
Odor Control O&M Capacity (cfm) 182,500 $638,750 20 10.910 $6,968,724
Reserve / Replace 10% Gravity / 15% Pump $62,604

Total Annual O&M $973,000 Total PW O&M $11,323,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 250.17 $752,233 20 10.910 $8,206,819

No. Events / Yr 78
Const Cost ($) $17,466,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 250 $39,596 20 10.910 $431,988
Odor Control O&M Capacity (cfm) 17,170 $60,095 20 10.910 $655,633
Reserve / Replace 10% Gravity / 15% Pump $166,204

Total Annual O&M $944,000 Total PW O&M $10,787,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 14.56 $112,506 20 10.910 $1,227,434

No. Events / Yr 78
Const Cost ($) $45,751,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 250 $39,596 20 10.910 $431,988
Odor Control O&M Capacity (cfm) 171,700 $600,950 20 10.910 $6,556,328
Reserve / Replace 10% Gravity / 15% Pump $60,659

Total Annual O&M $916,000 Total PW O&M $10,627,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,525 50 14.484 $22,091

$2,350,697

Tank O&M $91,588 50

Tank O&M $162,301 50 14.484

$1,326,526
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Operation and Maintenance Costs

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 250.17 $752,233 20 10.910 $8,206,819
Sed. Basin O&M Flow Rate (mgd) 250.17 $28,144 50 14.484 $407,632
Screening O&M Flow Rate (mgd) 250.17 $39,596 20 10.910 $431,988
Disinfection O&M Flow Rate (mgd) 250.17 $464,830 20 10.910 $5,071,262
Odor Control O&M Capacity (cfm) 37,850.00 $132,475 20 10.910 $1,445,294
Reserve / Replace 10% Gravity / 15% Pump $175,923

Total Annual O&M $1,418,000 Total PW O&M $15,739,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 275.19 $801,691 20 10.910 $8,746,400
HREP O&M Flow Rate (mgd) 250.17 $599,255 20 10.910 $6,537,834
Screening O&M Flow Rate (mgd) 250.17 $39,596 20 10.910 $431,988
Disinfection O&M Flow Rate (mgd) 275.19 $492,618 20 10.910 $5,374,431
Odor Control O&M Capacity (cfm) 3,650.00 $12,775 20 10.910 $139,374
Reserve / Replace 10% Gravity / 15% Pump $311,664

Total Annual O&M $1,946,000 Total PW O&M $21,542,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 275.19 $801,691 20 10.910 $8,746,400
Swirl / Vortex O&M Flow Rate (mgd) 250.17 $28,144 20 10.910 $307,054
Screening O&M Flow Rate (mgd) 250.17 $39,596 20 10.910 $431,988
Disinfection O&M Flow Rate (mgd) 275.19 $492,618 20 10.910 $5,374,431
Odor Control O&M Capacity (cfm) 38,950.00 $136,325 20 10.910 $1,487,297
Reserve / Replace 10% Gravity / 15% Pump $200,914

Total Annual O&M $1,499,000 Total PW O&M $16,548,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 250.17 $752,233 20 10.910 $8,206,819
Screening O&M Flow Rate (mgd) 250.17 $39,596 20 10.910 $431,988
Disinfection O&M Flow Rate (mgd) 250.17 $464,830 20 10.910 $5,071,262
Odor Control O&M Capacity (cfm) 3,870.00 $13,545 20 10.910 $147,775
Reserve / Replace 10% Gravity / 15% Pump $172,346

Total Annual O&M $1,271,000 Total PW O&M $14,030,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)
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Operation and Maintenance Costs

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 12.25 $100,254 20 10.910 $1,093,769

Length (ft) 4724
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 10 $180,165 50 14.484 $2,609,436
Screening O&M Flow Rate (mgd) 199.55 $31,245 20 10.910 $340,883
Odor Control O&M Capacity (cfm) 153,600 $537,600 20 10.910 $5,865,183
Reserve / Replace 10% Gravity / 15% Pump $51,320

Total Annual O&M $851,000 Total PW O&M $9,983,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 199.55 $646,783 20 10.910 $7,056,360

No. Events / Yr 78
Const Cost ($) $14,471,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 200 $31,245 20 10.910 $340,883
Odor Control O&M Capacity (cfm) 14,460 $50,610 20 10.910 $552,152
Reserve / Replace 10% Gravity / 15% Pump $134,342

Total Annual O&M $813,000 Total PW O&M $9,302,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 12.25 $100,254 20 10.910 $1,093,769

No. Events / Yr 78
Const Cost ($) $38,644,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 200 $31,245 20 10.910 $340,883
Odor Control O&M Capacity (cfm) 144,550 $505,925 20 10.910 $5,519,611
Reserve / Replace 10% Gravity / 15% Pump $50,721

Total Annual O&M $782,000 Total PW O&M $9,098,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $84,101

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,512 50 14.484 $21,895

Tank O&M $144,533

Surface Storage Tank

50

$1,218,080

14.484 $2,093,360

50
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Operation and Maintenance Costs

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 199.55 $646,783 20 10.910 $7,056,360
Sed. Basin O&M Flow Rate (mgd) 199.55 $22,450 50 14.484 $325,154
Screening O&M Flow Rate (mgd) 199.55 $31,245 20 10.910 $340,883
Disinfection O&M Flow Rate (mgd) 199.55 $405,026 20 10.910 $4,418,804
Odor Control O&M Capacity (cfm) 30,300.00 $106,050 20 10.910 $1,156,999
Reserve / Replace 10% Gravity / 15% Pump $143,046

Total Annual O&M $1,212,000 Total PW O&M $13,441,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 219.51 $689,307 20 10.910 $7,520,301
HREP O&M Flow Rate (mgd) 199.55 $524,653 20 10.910 $5,723,929
Screening O&M Flow Rate (mgd) 199.55 $31,245 20 10.910 $340,883
Disinfection O&M Flow Rate (mgd) 219.51 $429,239 20 10.910 $4,682,968
Odor Control O&M Capacity (cfm) 2,950.00 $10,325 20 10.910 $112,645
Reserve / Replace 10% Gravity / 15% Pump $248,763

Total Annual O&M $1,685,000 Total PW O&M $18,629,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 219.51 $689,307 20 10.910 $7,520,301
Swirl / Vortex O&M Flow Rate (mgd) 199.55 $22,450 20 10.910 $244,926
Screening O&M Flow Rate (mgd) 199.55 $31,245 20 10.910 $340,883
Disinfection O&M Flow Rate (mgd) 219.51 $429,239 20 10.910 $4,682,968
Odor Control O&M Capacity (cfm) 30,300.00 $106,050 20 10.910 $1,156,999
Reserve / Replace 10% Gravity / 15% Pump $163,454

Total Annual O&M $1,279,000 Total PW O&M $14,110,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 199.55 $646,783 20 10.910 $7,056,360
Screening O&M Flow Rate (mgd) 199.55 $31,245 20 10.910 $340,883
Disinfection O&M Flow Rate (mgd) 199.55 $405,026 20 10.910 $4,418,804
Odor Control O&M Capacity (cfm) 3,090.00 $10,815 20 10.910 $117,991
Reserve / Replace 10% Gravity / 15% Pump $140,043

Total Annual O&M $1,094,000 Total PW O&M $12,074,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)
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Operation and Maintenance Costs

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 8.95 $81,308 20 10.910 $887,069

Length (ft) 4764
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 10 $180,165 50 14.484 $2,609,436
Screening O&M Flow Rate (mgd) 172.52 $27,169 20 10.910 $296,413
Odor Control O&M Capacity (cfm) 112,200 $392,700 20 10.910 $4,284,333
Reserve / Replace 10% Gravity / 15% Pump $43,940

Total Annual O&M $683,000 Total PW O&M $8,144,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 172.52 $586,850 20 10.910 $6,402,503

No. Events / Yr 78
Const Cost ($) $10,283,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 173 $27,169 20 10.910 $296,413
Odor Control O&M Capacity (cfm) 10,560 $36,960 20 10.910 $403,231
Reserve / Replace 10% Gravity / 15% Pump $117,044

Total Annual O&M $725,000 Total PW O&M $8,286,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 8.95 $81,308 20 10.910 $887,069

No. Events / Yr 78
Const Cost ($) $28,490,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 173 $27,169 20 10.910 $296,413
Odor Control O&M Capacity (cfm) 105,600 $369,600 20 10.910 $4,032,314
Reserve / Replace 10% Gravity / 15% Pump $43,472

Total Annual O&M $598,000 Total PW O&M $6,985,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$1,725,694

Tank O&M $73,631

50

14.484 $1,066,43750

Tank O&M $119,148

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,525 50 14.484 $22,081
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Operation and Maintenance Costs

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 172.52 $586,850 20 10.910 $6,402,503
Sed. Basin O&M Flow Rate (mgd) 172.52 $19,409 50 14.484 $281,111
Screening O&M Flow Rate (mgd) 172.52 $27,169 20 10.910 $296,413
Disinfection O&M Flow Rate (mgd) 172.52 $370,659 20 10.910 $4,043,867
Odor Control O&M Capacity (cfm) 26,250.00 $91,875 20 10.910 $1,002,351
Reserve / Replace 10% Gravity / 15% Pump $125,599

Total Annual O&M $1,096,000 Total PW O&M $12,152,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 189.78 $625,435 20 10.910 $6,823,454
HREP O&M Flow Rate (mgd) 172.52 $481,613 20 10.910 $5,254,363
Screening O&M Flow Rate (mgd) 172.52 $27,169 20 10.910 $296,413
Disinfection O&M Flow Rate (mgd) 189.78 $392,818 20 10.910 $4,285,616
Odor Control O&M Capacity (cfm) 2,500.00 $8,750 20 10.910 $95,462
Reserve / Replace 10% Gravity / 15% Pump $216,194

Total Annual O&M $1,536,000 Total PW O&M $16,972,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 189.78 $625,435 20 10.910 $6,823,454
Swirl / Vortex O&M Flow Rate (mgd) 172.52 $19,409 20 10.910 $211,750
Screening O&M Flow Rate (mgd) 172.52 $27,169 20 10.910 $296,413
Disinfection O&M Flow Rate (mgd) 189.78 $392,818 20 10.910 $4,285,616
Odor Control O&M Capacity (cfm) 25,950.00 $90,825 20 10.910 $990,895
Reserve / Replace 10% Gravity / 15% Pump $143,861

Total Annual O&M $1,156,000 Total PW O&M $12,752,000

A-47 to A-59A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 172.52 $586,850 20 10.910 $6,402,503
Screening O&M Flow Rate (mgd) 172.52 $27,169 20 10.910 $296,413
Disinfection O&M Flow Rate (mgd) 172.52 $370,659 20 10.910 $4,043,867
Odor Control O&M Capacity (cfm) 2,670.00 $9,345 20 10.910 $101,953
Reserve / Replace 10% Gravity / 15% Pump $122,914

Total Annual O&M $995,000 Total PW O&M $10,968,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $358.8 $358,795,000 $0
1 $358.8 $358,795,000 $0
2 $358.8 $358,795,000 $0
4 $358.8 $358,795,000 $0
6 $358.8 $358,795,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $286.9 $250,534,267 $36,390,000
1 $107.9 $96,500,667 $11,397,000
2 $101.9 $91,258,891 $10,627,000
4 $89.2 $80,086,522 $9,098,000
6 $73.5 $66,507,824 $6,985,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $275.1 $241,485,267 $33,618,000
1 $102.5 $90,459,667 $11,993,000
2 $96.6 $85,240,891 $11,323,000
4 $84.5 $74,533,522 $9,983,000
6 $71.1 $62,993,824 $8,144,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $184.7 $168,656,267 $16,027,000
1 $103.6 $92,325,667 $11,310,000
2 $98.3 $87,514,891 $10,787,000
4 $84.5 $75,244,522 $9,302,000
6 $73.7 $65,434,824 $8,286,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $103.5 $84,736,000 $18,741,000
1 $95.1 $77,858,000 $17,284,000
2 $90.8 $74,209,000 $16,548,000
4 $77.2 $63,139,000 $14,110,000
6 $70.1 $57,356,000 $12,752,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $160.0 $135,780,000 $24,175,000
1 $144.9 $122,452,000 $22,477,000
2 $136.9 $115,394,000 $21,542,000
4 $113.4 $94,769,000 $18,629,000
6 $101.1 $84,092,000 $16,972,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $117.1 $99,221,517 $17,847,000
1 $112.0 $95,556,667 $16,490,000
2 $107.6 $91,834,891 $15,739,000
4 $94.8 $81,380,522 $13,441,000
6 $87.6 $75,417,824 $12,152,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $90.3 $74,510,000 $15,810,000
1 $83.1 $68,410,000 $14,662,000
2 $79.2 $65,158,000 $14,030,000
4 $67.6 $55,557,000 $12,074,000
6 $61.4 $50,460,000 $10,968,000
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Cost Summary

Figure 3 – A-47 to A-59A Region Alternative Costs
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Exceedance Summary

Region Name A-47 to A-59A Results Summary

Structures within Region Number of Events: 78
Model ID A-47 to A-59A.1 Peak Volume: 7,605,317 ft3

Structure Type Regional 56.89 MG
PWSA Sewershed N/A Total Volume: 30,023,044 ft3

Stream of Discharge Ohio and Allegheny Rivers 224.59 MG
NPDES Permit Number N/A Peak Rate: 462.74 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:52 6402 1/6/2005 3:30 7605317.29 56891.576 0 117.29 13

1/11/2005 7:55 1895 1/12/2005 1:35 2105035.87 15746.721 1 96.43 16

2/14/2005 5:00 4289 2/14/2005 10:05 1946383.46 14559.921 2 48.85 25

1/3/2005 1:12 2488 1/3/2005 13:55 1787290.24 13369.825 3 64.42 21

5/13/2005 22:35 2558 5/14/2005 16:30 1637875.73 12252.129 4 182.83 8

3/27/2005 16:50 3252 3/28/2005 10:15 1214927.97 9088.269 5 70.94 20

4/1/2005 19:21 3144 4/2/2005 6:45 1197075.37 8954.722 6 72.04 19

7/5/2005 16:15 178 7/5/2005 16:55 1185158.18 8865.576 7 462.74 0

8/20/2005 18:15 180 8/20/2005 19:00 1129890.35 8452.145 8 413.49 1

11/29/2005 2:29 1082 11/29/2005 11:15 1096380.78 8201.476 9 110.07 14

1/13/2005 8:50 3461 1/14/2005 2:15 993822.26 7434.287 10 129.50 10

10/24/2005 11:56 2866 10/25/2005 2:40 933744.12 6984.873 11 52.25 23

11/14/2005 21:45 903 11/15/2005 4:15 823530.61 6160.421 12 124.90 11

7/12/2005 19:00 182 7/12/2005 20:05 769380.48 5755.351 13 387.10 2

4/22/2005 15:50 1334 4/23/2005 4:05 618504.53 4626.723 14 308.78 4

7/15/2005 17:25 140 7/15/2005 18:05 550062.40 4114.742 15 332.48 3

9/29/2005 5:20 145 9/29/2005 5:55 440305.22 3293.703 16 270.41 5

5/11/2005 22:35 175 5/11/2005 23:05 433789.71 3244.964 17 148.40 9

2/20/2005 15:24 2029 2/20/2005 20:10 400285.85 2994.338 18 73.40 17

6/11/2005 17:35 124 6/11/2005 18:05 354839.63 2654.378 19 266.95 6

12/15/2005 10:57 986 12/15/2005 14:10 279878.61 2093.632 20 45.22 27

7/26/2005 19:45 518 7/26/2005 20:10 265799.69 1988.315 21 195.93 7

8/29/2005 10:06 403 8/29/2005 13:45 255091.56 1908.212 22 123.01 12

10/21/2005 18:46 1485 10/22/2005 17:15 238870.42 1786.870 23 26.42 32

2/9/2005 14:30 1294 2/9/2005 16:50 224202.19 1677.144 24 72.61 18

5/28/2005 8:40 1155 5/28/2005 9:40 216040.96 1616.094 25 62.37 22

3/23/2005 2:34 1466 3/23/2005 12:55 208892.27 1562.619 26 37.85 30

10/7/2005 7:23 643 10/7/2005 11:00 169022.74 1264.375 27 51.76 24

11/9/2005 19:15 107 11/9/2005 19:45 112076.51 838.388 28 99.25 15

3/24/2005 9:30 804 3/24/2005 10:00 91513.30 684.565 29 43.79 28

5/23/2005 15:20 157 5/23/2005 16:45 73147.99 547.184 30 47.86 26

11/1/2005 14:55 244 11/1/2005 16:45 68336.79 511.193 31 16.48 34

7/25/2005 13:15 359 7/25/2005 13:40 66611.04 498.284 32 42.00 29

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

A-47, A-48, A-49, A-50, A-51, A-56, A-58, A-59, A-
59A

Region 1

A-47 to A-59ASW-E-0005.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

11/9/2005 4:15 128 11/9/2005 4:40 52805.41 395.011 33 30.74 31

4/20/2005 19:05 330 4/20/2005 19:10 45493.03 340.311 34 15.88 35

11/16/2005 4:06 674 11/16/2005 4:50 39818.17 297.860 35 11.86 36

9/26/2005 6:10 692 9/26/2005 10:10 37968.82 284.026 36 10.10 39

5/20/2005 3:14 473 5/20/2005 7:15 36677.41 274.365 37 7.46 42

12/25/2005 10:50 305 12/25/2005 13:35 34321.05 256.739 38 10.39 37

7/16/2005 9:20 304 7/16/2005 9:45 30683.33 229.527 39 8.83 41

7/17/2005 16:27 93 7/17/2005 16:45 23999.65 179.529 40 20.95 33

4/30/2005 4:30 188 4/30/2005 6:25 17093.23 127.866 41 3.60 52

6/14/2005 19:11 108 6/14/2005 19:20 16818.12 125.808 42 5.25 46

8/8/2005 8:45 167 8/8/2005 10:00 15335.15 114.715 43 6.47 43

2/25/2005 13:45 323 2/25/2005 14:10 14590.47 109.144 44 3.60 53

8/16/2005 6:30 154 8/16/2005 6:40 13580.04 101.585 45 3.90 51

6/6/2005 14:10 67 6/6/2005 14:15 13143.10 98.317 46 10.38 38

6/10/2005 21:25 94 6/10/2005 22:00 13007.14 97.300 47 8.91 40

3/20/2005 4:41 767 3/20/2005 8:15 10407.01 77.850 48 3.25 55

8/26/2005 20:21 140 8/26/2005 21:35 10209.37 76.371 49 4.00 50

4/26/2005 21:40 381 4/27/2005 1:10 9775.65 73.127 50 3.54 54

1/30/2005 12:45 259 1/30/2005 13:20 9670.62 72.341 51 4.92 47

6/3/2005 8:55 112 6/3/2005 9:45 8937.02 66.853 52 3.15 56

1/26/2005 4:35 394 1/26/2005 5:45 7874.13 58.902 53 1.43 58

3/7/2005 22:27 406 3/8/2005 1:35 7790.10 58.274 54 0.90 60

12/26/2005 4:58 710 12/26/2005 6:45 6990.56 52.293 55 0.65 62

8/27/2005 15:20 121 8/27/2005 15:30 6615.05 49.484 56 4.77 48

11/6/2005 14:20 60 11/6/2005 14:35 6489.54 48.545 57 5.70 44

5/24/2005 21:36 98 5/24/2005 22:00 6062.42 45.350 58 4.09 49

5/27/2005 19:00 53 5/27/2005 19:10 5558.73 41.582 59 5.54 45

11/24/2005 8:01 264 11/24/2005 9:30 3675.88 27.497 60 0.58 63

11/23/2005 19:31 208 11/23/2005 20:40 3520.71 26.337 61 0.89 61

6/16/2005 11:22 371 6/16/2005 13:00 2993.16 22.390 62 0.55 65

4/24/2005 15:25 925 4/24/2005 23:15 2307.28 17.260 63 0.20 74

10/24/2005 2:17 128 10/24/2005 3:15 2280.55 17.060 64 0.48 67

10/21/2005 7:21 124 10/21/2005 7:30 1997.73 14.944 65 0.57 64

6/17/2005 1:20 106 6/17/2005 1:35 1582.02 11.834 66 0.45 68

3/12/2005 11:18 204 3/12/2005 11:55 1481.70 11.084 67 0.45 69

4/24/2005 3:22 292 4/24/2005 4:45 1301.08 9.733 68 0.21 73

7/18/2005 7:55 53 7/18/2005 8:30 1250.84 9.357 69 1.05 59

7/21/2005 14:35 15 7/21/2005 14:45 1156.08 8.648 70 2.13 57

12/9/2005 4:06 93 12/9/2005 4:35 1144.30 8.560 71 0.36 71

11/8/2005 15:03 75 11/8/2005 15:15 1126.47 8.427 72 0.50 66

3/11/2005 13:48 140 3/11/2005 14:15 760.26 5.687 73 0.27 72

5/7/2005 13:25 54 5/7/2005 13:35 609.08 4.556 74 0.40 70

2/8/2005 6:00 128 2/8/2005 7:30 525.10 3.928 75 0.15 75

9/17/2005 0:22 91 9/17/2005 1:30 397.43 2.973 76 0.13 76

12/31/2005 22:58 61 12/31/2005 23:05 136.07 1.018 77 0.04 77
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Exceedance Summary

Region Name A-47 to A-59A Results Summary

Structures within Region Number of Events: 78
Model ID A-47 to A-59A.1 Peak Volume: 7,605,317 ft3

Structure Type Regional 56.89 MG
PWSA Sewershed N/A Total Volume: 30,023,044 ft3

Stream of Discharge Ohio and Allegheny Rivers 224.59 MG
NPDES Permit Number N/A Peak Rate: 462.74 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

A-47, A-48, A-49, A-50, A-51, A-56, A-58, A-59, 
A-59A

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - A-47 to A-59A Region CSO Volume
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Figure 2 - A-47 to A-59A Region CSO Peak Overflow Rate
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E.1.1 A-47 TO A-59A REGION 

Description of Region 

The A-47 to A-59A Region is located along the northern bank of the Ohio River and the 

Allegheny River and consists of outfalls from the Dasher Street and East Street sewersheds.  It 

consists of the following outfalls: 

• A-47, NPDES#008LA47 

• A-48, NPDES#008LA48 

• A-49, NPDES#008MA49 

• A-50, NPDES#008MA50 

• A-51, NPDES#008MA51 

• A-56, NPDES#009EA56 

• CSO009E001, NPDES#009E001 

• A-58, NPDES#009EA58 

• A-59, NPDES#009BA59 

• A-59A, NPDES#009BA59A 

 

The Region serves approximately 1,786 acres of commercial and residential property in the 
North Side of Pittsburgh.  The Region’s collection and conveyance system consists of 417,445 
linear feet (79.1 miles) of sewers and 2,218 manholes.  Nearly all of the service area is combined 
sewer.  Attachment 1 – Tributary Area Map illustrates the location of the outfalls, regulators and 
tributary areas. 

 

The Region typically experiences 78 overflow events during the Typical Year Baseline 

Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 56.89 MG.  The 

peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from the Region is approximately 462.74 CFS.  Figure 1 – A-47 to A-59A Region CSO Volume 

and Figure 2 – A-47 to A-59A Region CSO Peak Overflow Rate illustrate the CSO volume and 

SW-E-0006.pdf



 

A-47 to A-59A Region Report.doc                                                                                                                              2 

peak flow characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 

 
 

Figure 1 - A-47 to A-59A Region CSO Volume
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Figure 2 - A-47 to A-59A Region CSO Peak Overflow Rate
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A necessary component of storage tank and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall 008LA47.  Limited space may be available at this location due to the future 

riverfront development in the vicinity of PNC Park for a treatment or storage facility.  A tunnel 

would require space for a pump station and other facilities near 008LA47, drop shafts along the 

length of the tunnel, and access shafts for a tunnel boring machine (TBM) near 008LA47 and 

009BA59A.  Space may be limited at 008LA47.  It appears that space is available near 

009BA59A.  The site is generally bounded by the Allegheny River to the south, and private 

development to the north, west and east. 

 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4-A-47 to A-59A Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- A-47 to A-59A Region: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

SW-E-0006.pdf
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surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

S3- A-47 to A-59A Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4- A-47 to A-59A Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- A-47 to A-59A Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- A-47 to A-59A Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

SW-E-0006.pdf
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T3- A-47 to A-59A Region: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4- A-47 to A-59A Region: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 – A-47 to A-59A Region Alternative Costs, illustrate the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 
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Figure 3 – A-47 to A-59A Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

Recommendations 

Based upon the above, for control level 0, it is recommended that Alternative T4- A-47 to A-59A 

Region: Screening and Disinfection be carried forward and re-evaluated with the results of the 

system-wide alternatives analyses.  For control levels 1, 2, and 6 it is recommended that S2- A-

47 to A-59A Region: Sub-Surface Storage be carried forward and re-evaluated with the results of 

the system-wide alternatives analyses.  For control level 4 it is recommended that S3- A-47 to A-

59A Region: Tunnel Storage be carried forward and re-evaluated with the results of the system-

wide alternatives analyses. 

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended alternative. 
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Significant Issues 

For tunnel storage, consolidation pipes, access shafts for the TBM, a pump station, several drop 

shafts, and other facilities are required to convey flow to the tunnel and the ALCOSAN 

Treatment Plant.  Private property will need to be procured for the construction of these 

facilities.  

SW-E-0006.pdf
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 1,325 acres of combined sewer area 
tributary to this outfall will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 

 
 

Alternative Scoring Sheet - A-47 to A-59A Region - 0 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

3 3 3 3 3

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

1

5

1 1 1 1

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

1 1 1 1 1

1 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

44 4 4 4

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 2

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

SW-E-0007.pdf



Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

13 2 2 1

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

SW-E-0007.pdf



Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores

SW-E-0007.pdf



Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 3

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

SW-E-0007.pdf



Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 3

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.505

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.514

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.497

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk

SW-E-0007.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.497

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.497

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.510

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.510

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.578

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.578

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.529

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.529

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.529
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.606

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.542

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.510

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.542

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.542

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.358

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.549

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.448

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.448

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.412

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.412

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.661

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.597

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.597

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.597

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.597

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - A-60 to A-66 Region - 0 Overflows / Year
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Alternative Scoring Sheet - A-60 to A-66 Region - 1 Overflow / Year
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Alternative Scoring Sheet - A-60 to A-66 Region - 2 Overflows / Year
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Alternative Scoring Sheet - A-60 to A-66 Region - 4 Overflows / Year
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Alternative Scoring Sheet - A-60 to A-66 Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 0
Peak Volume 16,498,503 CF

 123.41 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 429.34 CFS

277.47 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 7,345                          Input by Engineer
Peak Flow (CFS) 107.34 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,930,000$                 
Peak Flow (CFS) 214.67 50% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 4,055,000$                 
Peak Flow (CFS) 322.01 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 5,891,000$                 
Peak Flow (CFS) 429.34 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 5,891,000$                 

Construction Cost (Consolidation Sewers) 18,767,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 367,250                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 735,000$                    
19,673,000$                                                

Capital Costs - A-60 to A-66 Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 0
Peak Volume 16,498,503 CF

 123.41 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 429.34 CFS

277.47 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                            1,543 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 308,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 672,131 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,344,000$                 
309,983,000$                                              

Capital Costs - A-60 to A-66 Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION

SW-E-0007.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 0
Peak Volume 16,498,503 CF

 123.41 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 429.34 CFS

277.47 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 123.41 16,499,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 154.26 20,624,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 29,192                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 7 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 350,362,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 123.41 190.95 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 31,988,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 61.33 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 30,936,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 1,546,800 = ACH x Volume / 60

Construction Cost (Odor Control) 28,916,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 277.47 Ref: CSO Statistics

Construction Cost (Screening) 13,259,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 123.41 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 61.70 = Peak Vol/DW Time

Construction Cost 38,274,966$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 7                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,995,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 17,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 30,852 250 SF / MGD
Land Required - Odor Control (SF) 77,340 500 SF / 10,000 CFM
Land Required - Screening (SF) 69,368 250 SF / MGD
Land Required - Regulator (SF) 70,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 265,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 530,000$                    
472,417,966$                                              TOTAL CAPITAL COST

Capital Costs - A-60 to A-66 Region 

0 Overflows / Year
TUNNEL STORAGE

SW-E-0007.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 0
Peak Volume 16,498,503 CF

 123.41 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 429.34 CFS

277.47 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 123.41 16,499,000                 Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 145.19 19,411,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1394 = (Vol / SWD * 1.5)1/2

Width (Ft) 930 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 145.46 19,446,300 Sufficient Volume
Tank Area (SF) 1,296,000 = Length x Width

Construction Cost (Storage Tank) 179,414,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 277.47 429.34 = Peak Rate
Force Main Diameter (In) 115 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 35,503,000$               154,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 429.34 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 29,117,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 145,590 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 4,538,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 277.47 Ref: CSO Statistics

Construction Cost (Screening) 13,259,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 123.41 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 61.70 = Peak Vol/DW Time

Construction Cost 38,274,966$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 1,860,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 3,720,000$                 
294,834,966$                                              

SURFACE STORAGE TANK
Capital Costs - A-60 to A-66 Region 

TOTAL CAPITAL COST

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 0
Peak Volume 16,498,503 CF

 123.41 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 429.34 CFS

277.47 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 123.41 16,499,000                 Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 145.19 19,411,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1394 = (Vol / SWD * 1.5)1/2

Width (Ft) 930 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 145.46 19,446,300 Sufficient Volume
Tank Area (SF) 1,296,000 = Length x Width

Construction Cost (Storage Tank) 380,970,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 123.41 190.95 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,707,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 429.34 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 29,117,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,455,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 27,575,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 277.47 Ref: CSO Statistics

Construction Cost (Screening) 13,259,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 123.41 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 61.70 = Peak Vol/DW Time

Construction Cost 38,274,966$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 1,860,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 3,720,000$                 
500,570,966$                                              TOTAL CAPITAL COST

Capital Costs - A-60 to A-66 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 0
Peak Volume 16,498,503 CF

 123.41 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 429.34 CFS

277.47 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 277.47 429.34                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 29

Construction Cost (Swirl / Vortex) 9,390,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 305.22 472.27 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 120 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 38,888,000$               162,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 429.34 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 837,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 41,850 = ACH x Volume / 60

Construction Cost (Odor Control) 1,708,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 277.47 Ref: CSO Statistics

Construction Cost (Screening) 13,259,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 305.22 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 273 131
Passes / Detention (Min) 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,204,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 288,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 576,000$                    
87,159,000$                                                TOTAL CAPITAL COST

Capital Costs - A-60 to A-66 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 0
Peak Volume 16,498,503 CF

 123.41 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 429.34 CFS

277.47 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 277.47 429.34 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 46,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 305 OK =(Surf Area x 2)1/2

Width (Ft) 153 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 4.19 559,980

Construction Cost (CSOTF) 19,022,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 277.47 429.34 = Peak Rate
Force Main Diameter (In) 115 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 35,503,000$               154,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 429.34 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 840,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 42,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,713,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 277.47 Ref: CSO Statistics

Construction Cost (Screening) 13,259,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 277.47 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 260 125
Passes / Detention (Min) 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,026,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.19 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.09 = Peak Vol/DW Time

Construction Cost 9,016,936$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 117,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 234,000$                    
101,899,936$                                              

Capital Costs - A-60 to A-66 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 0
Peak Volume 16,498,503 CF

 123.41 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 429.34 CFS

277.47 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 277.47 429.34                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,270 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 82 OK =(Surf Area x 2)1/2

Width (Ft) 41 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 52,186,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 305.22 472.27 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 120 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 38,888,000$               162,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 429.34 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 81,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 4,050 = ACH x Volume / 60

Construction Cost (Odor Control) 274,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 277.47 Ref: CSO Statistics

Construction Cost (Screening) 13,259,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 305.22 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 273 131
Passes / Detention (Min) 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,204,000$                 5,586,000$                 

Construction Cost (Disinfection) 8,790,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 151,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 302,000$                    
133,833,000$                                              

Capital Costs - A-60 to A-66 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 0
Peak Volume 16,498,503 CF

 123.41 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 429.34 CFS

277.47 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 277.47 429.34 Ref: CSO Statistics

Construction Cost (Screening) 13,259,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 277.47 429.34 = Peak Flow x % Req Pump
Force Main Diameter (In) 115 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 35,503,000$               154,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 429.34 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 85,900 =CFS x 200
Odor Control Flow Rate (CFM) 4,300 = ACH x Volume / 60

Construction Cost (Odor Control) 287,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 277.47 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 260 125
Passes / Detention (Min) 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,026,000$                 5,166,000$                 

Construction Cost (Disinfection) 8,192,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 52,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 104,000$                    
77,471,000$                                                

Capital Costs - A-60 to A-66 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 1
Peak Volume 4,580,811 CF

 34.26 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 384.68 CFS

248.61 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 7,345                          Width of Sewershed along Riverline
Peak Flow (CFS) 107.34 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,930,000$                 
Peak Flow (CFS) 214.67 50% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,055,000$                 
Peak Flow (CFS) 322.01 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,891,000$                 
Peak Flow (CFS) 429.34 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,891,000$                 

Construction Cost (Consolidation Sewers) 18,767,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 367,250 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 735,000$                    
19,673,000$                                                

CONSOLIDATION SEWERS

TOTAL CAPITAL COST

Capital Costs - A-60 to A-66 Region 

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 1
Peak Volume 4,580,811 CF

 34.26 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 384.68 CFS

248.61 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,543 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 308,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 672,131 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,344,000$                 
309,944,000$                                              

SEWER SEPARATION
1 Overflows / Year

Capital Costs - A-60 to A-66 Region 

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 1
Peak Volume 4,580,811 CF

 34.26 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 384.68 CFS

248.61 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 34.26 4,581,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 42.83 5,726,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 8,105                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 7 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 97,274,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 34.26 53.02 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 40 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,828,000$                 48,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 54.95 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,589,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 429,450 = ACH x Volume / 60

Construction Cost (Odor Control) 10,592,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 248.61 Ref: CSO Statistics

Construction Cost (Screening) 11,923,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 34.26 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 17.13 = Peak Vol/DW Time

Construction Cost 16,340,800$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 7                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,995,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 17,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 8,566 250 SF / MGD
Land Required - Odor Control (SF) 21,473 500 SF / 10,000 CFM
Land Required - Screening (SF) 62,152 250 SF / MGD
Land Required - Regulator (SF) 70,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 180,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 360,000$                    
154,360,800$                                              

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - A-60 to A-66 Region 
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 1
Peak Volume 4,580,811 CF

 34.26 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 384.68 CFS

248.61 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 34.26 4,581,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 40.31 5,389,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 735 = (Vol / SWD * 1.5)1/2

Width (Ft) 490 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 40.41 5,402,250 Sufficient Volume
Tank Area (SF) 360,000 = Length x Width

Construction Cost (Storage Tank) 44,394,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 248.61 384.68 = Peak Rate
Force Main Diameter (In) 108 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 31,982,000$               142,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 384.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,084,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 40,420 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,662,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 248.61 Ref: CSO Statistics

Construction Cost (Screening) 11,923,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 34.26 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 17.13 = Peak Vol/DW Time

Construction Cost 16,340,800$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 530,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,060,000$                 
127,475,800$                                              

SURFACE STORAGE TANK
Capital Costs - A-60 to A-66 Region 

TOTAL CAPITAL COST

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 1
Peak Volume 4,580,811 CF

 34.26 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 384.68 CFS

248.61 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 34.26 4,581,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 40.31 5,389,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 735 = (Vol / SWD * 1.5)1/2

Width (Ft) 490 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 40.41 5,402,250 Sufficient Volume
Tank Area (SF) 360,000 = Length x Width

Construction Cost (Storage Tank) 106,437,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 34.26 53.02 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 40 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,832,000$                 48,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 384.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,084,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 404,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 10,101,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 248.61 Ref: CSO Statistics

Construction Cost (Screening) 11,923,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 34.26 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 17.13 = Peak Vol/DW Time

Construction Cost 16,340,800$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 530,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,060,000$                 
171,713,800$                                              

Capital Costs - A-60 to A-66 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 1
Peak Volume 4,580,811 CF

 34.26 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 384.68 CFS

248.61 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 248.61 384.68                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 26

Construction Cost (Swirl / Vortex) 8,781,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 273.47 423.15 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 114 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 35,015,000$               152,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 384.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 750,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 37,500 = ACH x Volume / 60

Construction Cost (Odor Control) 1,567,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 248.61 Ref: CSO Statistics

Construction Cost (Screening) 11,923,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 273.47 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 258 124
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,000,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 258,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 516,000$                    
80,926,000$                                                

Capital Costs - A-60 to A-66 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 1
Peak Volume 4,580,811 CF

 34.26 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 384.68 CFS

248.61 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 248.61 384.68 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 41,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 289 OK =(Surf Area x 2)1/2

Width (Ft) 145 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 3.76 502,860

Construction Cost (CSOTF) 18,457,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 248.61 384.68 = Peak Rate
Force Main Diameter (In) 108 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 31,982,000$               142,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 384.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 754,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 37,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,574,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 248.61 Ref: CSO Statistics

Construction Cost (Screening) 11,923,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 248.61 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 246 118
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,833,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 34.26 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 17.13 = Peak Vol/DW Time

Construction Cost 16,340,800$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 105,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 210,000$                    
103,433,800$                                              

Capital Costs - A-60 to A-66 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 1
Peak Volume 4,580,811 CF

 34.26 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 384.68 CFS

248.61 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 248.61 384.68                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,930 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 78 OK =(Surf Area x 2)1/2

Width (Ft) 39 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 46,165,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 273.47 423.15 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 114 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 35,015,000$               152,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 384.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 73,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 3,650 = ACH x Volume / 60

Construction Cost (Odor Control) 252,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 248.61 Ref: CSO Statistics

Construction Cost (Screening) 11,923,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 273.47 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 258 124
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,000,000$                 5,101,000$                 

Construction Cost (Disinfection) 8,101,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 137,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 274,000$                    
121,854,000$                                              

Capital Costs - A-60 to A-66 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 93

Number of Overflows / Year 1
Peak Volume 4,580,811 CF

 34.26 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 384.68 CFS

248.61 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 248.61 384.68 Ref: CSO Statistics

Construction Cost (Screening) 11,923,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 248.61 384.68 = Peak Flow x % Req Pump
Force Main Diameter (In) 108 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 31,982,000$               142,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 384.68 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 76,900 =CFS x 200
Odor Control Flow Rate (CFM) 3,850 = ACH x Volume / 60

Construction Cost (Odor Control) 263,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 248.61 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 246 118
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,833,000$                 4,717,000$                 

Construction Cost (Disinfection) 7,550,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 49,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 98,000$                      
71,930,000$                                                

Capital Costs - A-60 to A-66 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 2
Peak Volume 3,780,462 CF

 28.28 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 364.92 CFS

235.84 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 7,345                          Width of Sewershed along Riverline
Peak Flow (CFS) 107.34 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,930,000$                 
Peak Flow (CFS) 214.67 50% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,055,000$                 
Peak Flow (CFS) 322.01 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,891,000$                 
Peak Flow (CFS) 429.34 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,891,000$                 

Construction Cost (Consolidation Sewers) 18,767,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 367,250 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 735,000$                    
19,673,000$                                                

Capital Costs - A-60 to A-66 Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 2
Peak Volume 3,780,462 CF

 28.28 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 364.92 CFS

235.84 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,543 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 308,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 672,131 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,344,000$                 
309,944,000$                                              

2 Overflows / Year

Capital Costs - A-60 to A-66 Region 
SEWER SEPARATION

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 2
Peak Volume 3,780,462 CF

 28.28 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 364.92 CFS

235.84 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 28.28 3,780,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 35.35 4,725,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 28 Input by Engineer
Tunnel Volume / Ft length (CF) 615.44                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,677                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 7 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 77,958,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 28.28 43.76 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 37 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,279,000$                 45,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 52.13 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,088,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 354,400 = ACH x Volume / 60

Construction Cost (Odor Control) 9,112,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 235.84 Ref: CSO Statistics

Construction Cost (Screening) 11,332,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 28.28 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.14 = Peak Vol/DW Time

Construction Cost 14,879,910$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 7                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,995,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 17,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 7,069 250 SF / MGD
Land Required - Odor Control (SF) 17,720 500 SF / 10,000 CFM
Land Required - Screening (SF) 58,959 250 SF / MGD
Land Required - Regulator (SF) 70,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 171,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 342,000$                    
129,942,910$                                              

Capital Costs - A-60 to A-66 Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 2
Peak Volume 3,780,462 CF

 28.28 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 364.92 CFS

235.84 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 28.28 3,780,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 33.27 4,447,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 668 = (Vol / SWD * 1.5)1/2

Width (Ft) 446 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 33.43 4,468,920 Sufficient Volume
Tank Area (SF) 298,000 = Length x Width

Construction Cost (Storage Tank) 36,011,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 235.84 364.92 = Peak Rate
Force Main Diameter (In) 106 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 30,424,000$               139,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.92 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,671,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 33,360 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,430,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 235.84 Ref: CSO Statistics

Construction Cost (Screening) 11,332,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 28.28 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.14 = Peak Vol/DW Time

Construction Cost 14,879,910$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 441,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 882,000$                    
115,069,910$                                              

SURFACE STORAGE TANK
Capital Costs - A-60 to A-66 Region 

TOTAL CAPITAL COST

2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 2
Peak Volume 3,780,462 CF

 28.28 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 364.92 CFS

235.84 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 28.28 3,780,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 33.27 4,447,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 668 = (Vol / SWD * 1.5)1/2

Width (Ft) 446 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 33.43 4,468,920 Sufficient Volume
Tank Area (SF) 298,000 = Length x Width

Construction Cost (Storage Tank) 88,000,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 28.28 43.76 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 37 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,101,000$                 45,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.92 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,671,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 333,550 = ACH x Volume / 60 

Construction Cost (Odor Control) 8,689,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 235.84 Ref: CSO Statistics

Construction Cost (Screening) 11,332,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 28.28 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.14 = Peak Vol/DW Time

Construction Cost 14,879,910$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 441,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 882,000$                    
148,900,910$                                              

Capital Costs - A-60 to A-66 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 2
Peak Volume 3,780,462 CF

 28.28 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 364.92 CFS

235.84 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 235.84 364.92                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 25

Construction Cost (Swirl / Vortex) 8,502,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 259.42 401.41 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 111 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 33,301,000$               147,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.92 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 721,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 36,050 = ACH x Volume / 60

Construction Cost (Odor Control) 1,520,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 235.84 Ref: CSO Statistics

Construction Cost (Screening) 11,332,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 259.42 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 252 120
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,906,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 245,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 490,000$                    
78,170,000$                                                

Capital Costs - A-60 to A-66 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 2
Peak Volume 3,780,462 CF

 28.28 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 364.92 CFS

235.84 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 235.84 364.92 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 39,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 282 OK =(Surf Area x 2)1/2

Width (Ft) 141 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 3.57 477,144

Construction Cost (CSOTF) 18,225,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 235.84 364.92 = Peak Rate
Force Main Diameter (In) 106 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 30,424,000$               139,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.92 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 716,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 35,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,511,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 235.84 Ref: CSO Statistics

Construction Cost (Screening) 11,332,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 235.84 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 240 115
Passes 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,745,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 28.28 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.14 = Peak Vol/DW Time

Construction Cost 14,879,910$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 100,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 200,000$                    
99,427,910$                                                

Capital Costs - A-60 to A-66 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 2
Peak Volume 3,780,462 CF

 28.28 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 364.92 CFS

235.84 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 235.84 364.92                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,780 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 76 OK =(Surf Area x 2)1/2

Width (Ft) 38 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 43,554,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 259.42 401.41 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 111 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 33,301,000$               147,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.92 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 69,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 3,450 = ACH x Volume / 60

Construction Cost (Odor Control) 242,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 235.84 Ref: CSO Statistics

Construction Cost (Screening) 11,332,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 259.42 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 252 120
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,906,000$                 4,879,000$                 

Construction Cost (Disinfection) 7,785,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 131,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 262,000$                    
116,595,000$                                              

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - A-60 to A-66 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 2
Peak Volume 3,780,462 CF

 28.28 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 364.92 CFS

235.84 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 235.84 364.92 Ref: CSO Statistics

Construction Cost (Screening) 11,332,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 235.84 364.92 = Peak Flow x % Req Pump
Force Main Diameter (In) 106 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 30,424,000$               139,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.92 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 73,000 =CFS x 200
Odor Control Flow Rate (CFM) 3,650 = ACH x Volume / 60

Construction Cost (Odor Control) 252,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 235.84 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 240 115
Passes 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,745,000$                 4,531,000$                 

Construction Cost (Disinfection) 7,276,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 48,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 96,000$                      
69,491,000$                                                

Capital Costs - A-60 to A-66 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 4
Peak Volume 2,761,614 CF

 20.66 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 219.57 CFS

141.91 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 7,345                          Width of Sewershed along Riverline
Peak Flow (CFS) 107.34 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,930,000$                 
Peak Flow (CFS) 214.67 50% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,055,000$                 
Peak Flow (CFS) 322.01 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,891,000$                 
Peak Flow (CFS) 429.34 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,891,000$                 

Construction Cost (Consolidation Sewers) 18,767,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 367,250 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 735,000$                    
19,673,000$                                                

Capital Costs - A-60 to A-66 Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 4
Peak Volume 2,761,614 CF

 20.66 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 219.57 CFS

141.91 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,543 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 308,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 672,131 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,344,000$                 
309,944,000$                                              TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - A-60 to A-66 Region 
SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 4
Peak Volume 2,761,614 CF

 20.66 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 219.57 CFS

141.91 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 20.66 2,762,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 25.82 3,453,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 24 Input by Engineer
Tunnel Volume / Ft length (CF) 452.16                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,637                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 7 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 55,503,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 20.66 31.96 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 31 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,309,000$                 39,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 31.37 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,180,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 259,000 = ACH x Volume / 60

Construction Cost (Odor Control) 7,127,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 141.91 Ref: CSO Statistics

Construction Cost (Screening) 6,983,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 20.66 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.33 = Peak Vol/DW Time

Construction Cost 13,022,396$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 7                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,995,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 17,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 5,164 250 SF / MGD
Land Required - Odor Control (SF) 12,950 500 SF / 10,000 CFM
Land Required - Screening (SF) 35,476 250 SF / MGD
Land Required - Regulator (SF) 70,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 141,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 282,000$                    
97,260,396$                                                TOTAL CAPITAL COST

Capital Costs - A-60 to A-66 Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 4
Peak Volume 2,761,614 CF

 20.66 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 219.57 CFS

141.91 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 20.66 2,762,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 24.30 3,249,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 571 = (Vol / SWD * 1.5)1/2

Width (Ft) 381 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 24.41 3,263,265 Sufficient Volume
Tank Area (SF) 218,000 = Length x Width

Construction Cost (Storage Tank) 25,573,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 141.91 219.57 = Peak Rate
Force Main Diameter (In) 82 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,964,000$               102,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 219.57 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,874,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 24,370 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,118,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 141.91 Ref: CSO Statistics

Construction Cost (Screening) 6,983,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 20.66 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.33 = Peak Vol/DW Time

Construction Cost 13,022,396$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 327,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 654,000$                    
86,388,396$                                                

SURFACE STORAGE TANK
Capital Costs - A-60 to A-66 Region 

TOTAL CAPITAL COST

4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 4
Peak Volume 2,761,614 CF

 20.66 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 219.57 CFS

141.91 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 20.66 2,762,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 24.30 3,249,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 571 = (Vol / SWD * 1.5)1/2

Width (Ft) 381 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 24.41 3,263,265 Sufficient Volume
Tank Area (SF) 218,000 = Length x Width

Construction Cost (Storage Tank) 64,530,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 20.66 31.96 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 31 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,172,000$                 39,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 219.57 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,874,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 243,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 6,795,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 141.91 Ref: CSO Statistics

Construction Cost (Screening) 6,983,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 20.66 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.33 = Peak Vol/DW Time

Construction Cost 13,022,396$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 327,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 654,000$                    
116,167,396$                                              

Capital Costs - A-60 to A-66 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 4
Peak Volume 2,761,614 CF

 20.66 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 219.57 CFS

141.91 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 141.91 219.57                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 15

Construction Cost (Swirl / Vortex) 6,234,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 156.10 241.53 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 86 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 20,695,000$               107,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 219.57 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 433,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 21,650 = ACH x Volume / 60

Construction Cost (Odor Control) 1,019,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 141.91 Ref: CSO Statistics

Construction Cost (Screening) 6,983,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 156.10 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 196 93
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,459,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 147,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 294,000$                    
57,763,000$                                                

Capital Costs - A-60 to A-66 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 4
Peak Volume 2,761,614 CF

 20.66 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 219.57 CFS

141.91 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 141.91 219.57 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 23,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 219 OK =(Surf Area x 2)1/2

Width (Ft) 109 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.14 286,452

Construction Cost (CSOTF) 16,929,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 141.91 219.57 = Peak Rate
Force Main Diameter (In) 82 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,964,000$               102,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 219.57 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 430,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 21,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,013,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 141.91 Ref: CSO Statistics

Construction Cost (Screening) 6,983,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 141.91 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 186 90
Passes 7 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,367,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 20.66 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.33 = Peak Vol/DW Time

Construction Cost 13,022,396$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 62,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 124,000$                    
79,476,396$                                                

Capital Costs - A-60 to A-66 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 4
Peak Volume 2,761,614 CF

 20.66 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 219.57 CFS

141.91 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 141.91 219.57                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,670 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 59 OK =(Surf Area x 2)1/2

Width (Ft) 29 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 25,352,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 156.10 241.53 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 86 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 20,695,000$               107,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 219.57 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 41,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,050 = ACH x Volume / 60

Construction Cost (Odor Control) 161,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 141.91 Ref: CSO Statistics

Construction Cost (Screening) 6,983,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 156.10 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 196 93
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,459,000$                 3,283,000$                 

Construction Cost (Disinfection) 5,742,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 88,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 176,000$                    
79,188,000$                                                

Capital Costs - A-60 to A-66 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 4
Peak Volume 2,761,614 CF

 20.66 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 219.57 CFS

141.91 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 141.91 219.57 Ref: CSO Statistics

Construction Cost (Screening) 6,983,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 141.91 219.57 = Peak Flow x % Req Pump
Force Main Diameter (In) 82 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,964,000$               102,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 219.57 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 43,900 =CFS x 200
Odor Control Flow Rate (CFM) 2,200 = ACH x Volume / 60

Construction Cost (Odor Control) 170,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 141.91 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 186 90
Passes 7 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,367,000$                 3,070,000$                 

Construction Cost (Disinfection) 5,437,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 38,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 76,000$                      
51,704,000$                                                

Capital Costs - A-60 to A-66 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 6
Peak Volume 2,448,273 CF

 18.31 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 191.43 CFS

123.72 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 7,345                          Width of Sewershed along Riverline
Peak Flow (CFS) 107.34 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,930,000$                 
Peak Flow (CFS) 214.67 50% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,055,000$                 
Peak Flow (CFS) 322.01 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,891,000$                 
Peak Flow (CFS) 429.34 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,836                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,891,000$                 

Construction Cost (Consolidation Sewers) 18,767,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 367,250 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 735,000$                    
19,673,000$                                                

Capital Costs - A-60 to A-66 Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 6
Peak Volume 2,448,273 CF

 18.31 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 191.43 CFS

123.72 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,543 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 308,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 672,131 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,344,000$                 
309,944,000$                                              

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - A-60 to A-66 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 6
Peak Volume 2,448,273 CF

 18.31 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 191.43 CFS

123.72 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 18.31 2,448,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 22.89 3,060,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 23 Input by Engineer
Tunnel Volume / Ft length (CF) 415.27                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,369                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 7 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 49,261,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 18.31 28.34 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,704,000$                 37,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 27.35 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,590,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 229,500 = ACH x Volume / 60

Construction Cost (Odor Control) 6,482,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 123.72 Ref: CSO Statistics

Construction Cost (Screening) 6,140,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 18.31 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 9.16 = Peak Vol/DW Time

Construction Cost 12,451,625$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 7                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,995,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 17,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 4,578 250 SF / MGD
Land Required - Odor Control (SF) 11,475 500 SF / 10,000 CFM
Land Required - Screening (SF) 30,930 250 SF / MGD
Land Required - Regulator (SF) 70,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 134,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 268,000$                    
88,338,625$                                                

Capital Costs - A-60 to A-66 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 6
Peak Volume 2,448,273 CF

 18.31 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 191.43 CFS

123.72 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 18.31 2,448,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 21.54 2,880,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 538 = (Vol / SWD * 1.5)1/2

Width (Ft) 359 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 21.67 2,897,130 Sufficient Volume
Tank Area (SF) 193,000 = Length x Width

Construction Cost (Storage Tank) 22,428,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 123.72 191.43 = Peak Rate
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,745,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 191.43 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,320,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 21,600 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,017,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 123.72 Ref: CSO Statistics

Construction Cost (Screening) 6,140,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 18.31 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 9.16 = Peak Vol/DW Time

Construction Cost 12,451,625$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 292,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 584,000$                    
79,430,625$                                                

Capital Costs - A-60 to A-66 Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 6
Peak Volume 2,448,273 CF

 18.31 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 191.43 CFS

123.72 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 18.31 2,448,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 21.54 2,880,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 538 = (Vol / SWD * 1.5)1/2

Width (Ft) 359 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 21.67 2,897,130 Sufficient Volume
Tank Area (SF) 193,000 = Length x Width

Construction Cost (Storage Tank) 57,312,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 18.31 28.34 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,886,000$                 37,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 191.43 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,320,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 216,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 6,181,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 123.72 Ref: CSO Statistics

Construction Cost (Screening) 6,140,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 18.31 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 9.16 = Peak Vol/DW Time

Construction Cost 12,451,625$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 292,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 584,000$                    
106,563,625$                                              

Capital Costs - A-60 to A-66 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 6
Peak Volume 2,448,273 CF

 18.31 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 191.43 CFS

123.72 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 123.72 191.43                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 13

Construction Cost (Swirl / Vortex) 5,732,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 136.09 210.58 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,255,000$               99,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 191.43 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 375,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 18,750 = ACH x Volume / 60

Construction Cost (Odor Control) 910,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 123.72 Ref: CSO Statistics

Construction Cost (Screening) 6,140,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 136.09 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 183 87
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,324,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 128,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 256,000$                    
53,688,000$                                                

Capital Costs - A-60 to A-66 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 6
Peak Volume 2,448,273 CF

 18.31 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 191.43 CFS

123.72 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 123.72 191.43 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 20,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 204 OK =(Surf Area x 2)1/2

Width (Ft) 102 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.87 249,696

Construction Cost (CSOTF) 16,766,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 123.72 191.43 = Peak Rate
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,745,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 191.43 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 375,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 18,750 = ACH x Volume / 60 

Construction Cost (Odor Control) 910,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 123.72 Ref: CSO Statistics

Construction Cost (Screening) 6,140,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 123.72 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 174 83
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,220,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 18.31 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 9.16 = Peak Vol/DW Time

Construction Cost 12,451,625$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 55,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 110,000$                    
75,407,625$                                                

Capital Costs - A-60 to A-66 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 6
Peak Volume 2,448,273 CF

 18.31 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 191.43 CFS

123.72 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 123.72 191.43                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,460 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 55 OK =(Surf Area x 2)1/2

Width (Ft) 28 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 22,032,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 136.09 210.58 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,255,000$               99,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 191.43 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 37,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,850 = ACH x Volume / 60

Construction Cost (Odor Control) 148,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 123.72 Ref: CSO Statistics

Construction Cost (Screening) 6,140,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 136.09 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 183 87
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,324,000$                 2,963,000$                 

Construction Cost (Disinfection) 5,287,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 79,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 158,000$                    
72,091,000$                                                

Capital Costs - A-60 to A-66 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0007.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 93

Number of Overflows / Year 6
Peak Volume 2,448,273 CF

 18.31 MG
Total Volume 59,407,653 CF

 444.37 MG
Peak Rate 191.43 CFS

123.72 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 123.72 191.43 Ref: CSO Statistics

Construction Cost (Screening) 6,140,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 123.72 191.43 = Peak Flow x % Req Pump
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,745,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 191.43 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            19,673,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 38,300 =CFS x 200
Odor Control Flow Rate (CFM) 1,920 = ACH x Volume / 60

Construction Cost (Odor Control) 153,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 123.72 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 174 83
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,220,000$                 2,755,000$                 

Construction Cost (Disinfection) 4,975,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 36,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
48,150,000$                                                

Capital Costs - A-60 to A-66 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

A-60 to A-66 Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 123.41 $469,156 20 10.910 $5,118,459
Length (ft) 29192
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 7 $171,116 50 14.484 $2,478,367
Screening O&M Flow Rate (mgd) 277.47 $44,487 20 10.910 $485,355
Odor Control O&M Capacity (cfm) 1,546,800 $5,413,800 20 10.910 $59,064,229
Reserve / Replace 10% Gravity / 15% Pump $245,227

Total Annual O&M $6,108,000 Total PW O&M $67,527,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 277.47 $806,124 20 10.910 $8,794,768

No. Events / Yr 93
Const Cost ($) $179,414,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 277 $44,487 20 10.910 $485,355
Odor Control O&M Capacity (cfm) 145,590 $509,565 20 10.910 $5,559,323
Reserve / Replace 10% Gravity / 15% Pump $193,260

Total Annual O&M $1,866,000 Total PW O&M $22,357,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 123.41 $469,156 20 10.910 $5,118,459

No. Events / Yr 93
Const Cost ($) $380,970,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 277 $44,487 20 10.910 $485,355
Odor Control O&M Capacity (cfm) 1,455,850 $5,095,475 20 10.910 $55,591,323
Reserve / Replace 10% Gravity / 15% Pump $179,233

Total Annual O&M $6,619,000 Total PW O&M $75,996,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $14,622,11650

Tunnel Maintenance $9,341 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$135,297

$7,323,979

Tank O&M $1,009,564

Tunnel Storage

Tank O&M $505,674 14.48450
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Operation and Maintenance Costs

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 277.47 $806,124 20 10.910 $8,794,768
Sed. Basin O&M Flow Rate (mgd) 277.47 $31,215 50 14.484 $452,112
Screening O&M Flow Rate (mgd) 277.47 $44,487 20 10.910 $485,355
Disinfection O&M Flow Rate (mgd) 277.47 $495,101 20 10.910 $5,401,525
Odor Control O&M Capacity (cfm) 42,000.00 $147,000 20 10.910 $1,603,761
Reserve / Replace 10% Gravity / 15% Pump $193,807

Total Annual O&M $1,524,000 Total PW O&M $16,931,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 305.22 $859,125 20 10.910 $9,373,005
HREP O&M Flow Rate (mgd) 277.47 $636,888 20 10.910 $6,948,407
Screening O&M Flow Rate (mgd) 277.47 $44,487 20 10.910 $485,355
Disinfection O&M Flow Rate (mgd) 305.22 $524,699 20 10.910 $5,724,437
Odor Control O&M Capacity (cfm) 4,050.00 $14,175 20 10.910 $154,648
Reserve / Replace 10% Gravity / 15% Pump $346,134

Total Annual O&M $2,080,000 Total PW O&M $23,032,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 305.22 $859,125 20 10.910 $9,373,005
Swirl / Vortex O&M Flow Rate (mgd) 277.47 $31,215 20 10.910 $340,559
Screening O&M Flow Rate (mgd) 277.47 $44,487 20 10.910 $485,355
Disinfection O&M Flow Rate (mgd) 305.22 $524,699 20 10.910 $5,724,437
Odor Control O&M Capacity (cfm) 41,850.00 $146,475 20 10.910 $1,598,033
Reserve / Replace 10% Gravity / 15% Pump $220,859

Total Annual O&M $1,607,000 Total PW O&M $17,742,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 277.47 $806,124 20 10.910 $8,794,768
Screening O&M Flow Rate (mgd) 277.47 $44,487 20 10.910 $485,355
Disinfection O&M Flow Rate (mgd) 277.47 $495,101 20 10.910 $5,401,525
Odor Control O&M Capacity (cfm) 4,300.00 $15,050 20 10.910 $164,195
Reserve / Replace 10% Gravity / 15% Pump $189,928

Total Annual O&M $1,361,000 Total PW O&M $15,036,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

SW-E-0007.pdf



Operation and Maintenance Costs

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 34.26 $199,305 20 10.910 $2,174,404

Length (ft) 8105
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 7 $171,116 50 14.484 $2,478,367
Screening O&M Flow Rate (mgd) 248.61 $39,324 20 10.910 $429,018
Odor Control O&M Capacity (cfm) 429,450 $1,503,075 20 10.910 $16,398,457
Reserve / Replace 10% Gravity / 15% Pump $97,259

Total Annual O&M $1,916,000 Total PW O&M $21,616,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 248.61 $749,085 20 10.910 $8,172,474

No. Events / Yr 93
Const Cost ($) $44,394,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 249 $39,324 20 10.910 $429,018
Odor Control O&M Capacity (cfm) 40,420 $141,470 20 10.910 $1,543,429
Reserve / Replace 10% Gravity / 15% Pump $167,438

Total Annual O&M $1,099,000 Total PW O&M $12,747,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 34.26 $199,305 20 10.910 $2,174,404

No. Events / Yr 93
Const Cost ($) $106,437,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 249 $39,324 20 10.910 $429,018
Odor Control O&M Capacity (cfm) 404,200 $1,414,700 20 10.910 $15,434,291
Reserve / Replace 10% Gravity / 15% Pump $83,700

Total Annual O&M $1,977,000 Total PW O&M $22,803,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$168,124 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $2,594 50 14.484 $37,563

Tank O&M

Tank O&M $323,232

14.484 $2,435,042

14.484 $4,681,556
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Operation and Maintenance Costs

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 248.61 $749,085 20 10.910 $8,172,474
Sed. Basin O&M Flow Rate (mgd) 248.61 $27,968 50 14.484 $405,082
Screening O&M Flow Rate (mgd) 248.61 $39,324 20 10.910 $429,018
Disinfection O&M Flow Rate (mgd) 248.61 $463,055 20 10.910 $5,051,906
Odor Control O&M Capacity (cfm) 37,700.00 $131,950 20 10.910 $1,439,566
Reserve / Replace 10% Gravity / 15% Pump $174,904

Total Annual O&M $1,412,000 Total PW O&M $15,673,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 273.47 $798,336 20 10.910 $8,709,796
HREP O&M Flow Rate (mgd) 248.61 $597,047 20 10.910 $6,513,744
Screening O&M Flow Rate (mgd) 248.61 $39,324 20 10.910 $429,018
Disinfection O&M Flow Rate (mgd) 273.47 $490,738 20 10.910 $5,353,918
Odor Control O&M Capacity (cfm) 3,650.00 $12,775 20 10.910 $139,374
Reserve / Replace 10% Gravity / 15% Pump $309,706

Total Annual O&M $1,939,000 Total PW O&M $21,456,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 273.47 $798,336 20 10.910 $8,709,796
Swirl / Vortex O&M Flow Rate (mgd) 248.61 $27,968 20 10.910 $305,133
Screening O&M Flow Rate (mgd) 248.61 $39,324 20 10.910 $429,018
Disinfection O&M Flow Rate (mgd) 273.47 $490,738 20 10.910 $5,353,918
Odor Control O&M Capacity (cfm) 37,500.00 $131,250 20 10.910 $1,431,930
Reserve / Replace 10% Gravity / 15% Pump $199,656

Total Annual O&M $1,488,000 Total PW O&M $16,429,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 248.61 $749,085 20 10.910 $8,172,474
Screening O&M Flow Rate (mgd) 248.61 $39,324 20 10.910 $429,018
Disinfection O&M Flow Rate (mgd) 248.61 $463,055 20 10.910 $5,051,906
Odor Control O&M Capacity (cfm) 3,850.00 $13,475 20 10.910 $147,011
Reserve / Replace 10% Gravity / 15% Pump $171,338

Total Annual O&M $1,265,000 Total PW O&M $13,972,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)
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Operation and Maintenance Costs

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 28.28 $175,307 20 10.910 $1,912,592

Length (ft) 7677
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 7 $171,116 50 14.484 $2,478,367
Screening O&M Flow Rate (mgd) 235.84 $37,136 20 10.910 $405,151
Odor Control O&M Capacity (cfm) 354,400 $1,240,400 20 10.910 $13,532,689
Reserve / Replace 10% Gravity / 15% Pump $85,306

Total Annual O&M $1,627,000 Total PW O&M $18,450,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 235.84 $723,153 20 10.910 $7,889,560

No. Events / Yr 93
Const Cost ($) $36,011,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 236 $37,136 20 10.910 $405,151
Odor Control O&M Capacity (cfm) 33,360 $116,760 20 10.910 $1,273,845
Reserve / Replace 10% Gravity / 15% Pump $158,843

Total Annual O&M $1,025,000 Total PW O&M $11,859,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 28.28 $175,307 20 10.910 $1,912,592

No. Events / Yr 93
Const Cost ($) $88,000,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 236 $37,136 20 10.910 $405,151
Odor Control O&M Capacity (cfm) 333,550 $1,167,425 20 10.910 $12,736,536
Reserve / Replace 10% Gravity / 15% Pump $75,269

Total Annual O&M $1,658,000 Total PW O&M $19,144,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $2,457 50 14.484 $35,583

$4,013,971

Tank O&M $147,167 50

Tank O&M $277,139 50 14.484

$2,131,502
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Operation and Maintenance Costs

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 235.84 $723,153 20 10.910 $7,889,560
Sed. Basin O&M Flow Rate (mgd) 235.84 $26,532 50 14.484 $384,274
Screening O&M Flow Rate (mgd) 235.84 $37,136 20 10.910 $405,151
Disinfection O&M Flow Rate (mgd) 235.84 $448,416 20 10.910 $4,892,192
Odor Control O&M Capacity (cfm) 35,800.00 $125,300 20 10.910 $1,367,015
Reserve / Replace 10% Gravity / 15% Pump $166,529

Total Annual O&M $1,361,000 Total PW O&M $15,105,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 259.42 $770,699 20 10.910 $8,408,281
HREP O&M Flow Rate (mgd) 235.84 $578,815 20 10.910 $6,314,836
Screening O&M Flow Rate (mgd) 235.84 $37,136 20 10.910 $405,151
Disinfection O&M Flow Rate (mgd) 259.42 $475,223 20 10.910 $5,184,655
Odor Control O&M Capacity (cfm) 3,450.00 $12,075 20 10.910 $131,738
Reserve / Replace 10% Gravity / 15% Pump $293,721

Total Annual O&M $1,874,000 Total PW O&M $20,738,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 259.42 $770,699 20 10.910 $8,408,281
Swirl / Vortex O&M Flow Rate (mgd) 235.84 $26,532 20 10.910 $289,459
Screening O&M Flow Rate (mgd) 235.84 $37,136 20 10.910 $405,151
Disinfection O&M Flow Rate (mgd) 259.42 $475,223 20 10.910 $5,184,655
Odor Control O&M Capacity (cfm) 36,050.00 $126,175 20 10.910 $1,376,562
Reserve / Replace 10% Gravity / 15% Pump $190,293

Total Annual O&M $1,436,000 Total PW O&M $15,854,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 235.84 $723,153 20 10.910 $7,889,560
Screening O&M Flow Rate (mgd) 235.84 $37,136 20 10.910 $405,151
Disinfection O&M Flow Rate (mgd) 235.84 $448,416 20 10.910 $4,892,192
Odor Control O&M Capacity (cfm) 3,650.00 $12,775 20 10.910 $139,374
Reserve / Replace 10% Gravity / 15% Pump $163,105

Total Annual O&M $1,222,000 Total PW O&M $13,489,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)
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Operation and Maintenance Costs

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 20.66 $142,129 20 10.910 $1,550,620

Length (ft) 7637
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 7 $171,116 50 14.484 $2,478,367
Screening O&M Flow Rate (mgd) 141.91 $22,874 20 10.910 $249,553
Odor Control O&M Capacity (cfm) 259,000 $906,500 20 10.910 $9,889,860
Reserve / Replace 10% Gravity / 15% Pump $60,040

Total Annual O&M $1,246,000 Total PW O&M $14,264,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 141.91 $515,037 20 10.910 $5,619,020

No. Events / Yr 93
Const Cost ($) $25,573,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 142 $22,874 20 10.910 $249,553
Odor Control O&M Capacity (cfm) 24,370 $85,295 20 10.910 $930,563
Reserve / Replace 10% Gravity / 15% Pump $99,408

Total Annual O&M $745,000 Total PW O&M $8,652,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 20.66 $142,129 20 10.910 $1,550,620

No. Events / Yr 93
Const Cost ($) $64,530,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 142 $22,874 20 10.910 $249,553
Odor Control O&M Capacity (cfm) 243,700 $852,950 20 10.910 $9,305,633
Reserve / Replace 10% Gravity / 15% Pump $54,498

Total Annual O&M $1,237,000 Total PW O&M $14,324,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $121,072

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $2,444 50 14.484 $35,394

Tank O&M $218,464

Surface Storage Tank

50

$1,753,553

14.484 $3,164,146

50
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Operation and Maintenance Costs

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 141.91 $515,037 20 10.910 $5,619,020
Sed. Basin O&M Flow Rate (mgd) 141.91 $15,964 50 14.484 $231,221
Screening O&M Flow Rate (mgd) 141.91 $22,874 20 10.910 $249,553
Disinfection O&M Flow Rate (mgd) 141.91 $329,066 20 10.910 $3,590,091
Odor Control O&M Capacity (cfm) 21,500.00 $75,250 20 10.910 $820,973
Reserve / Replace 10% Gravity / 15% Pump $105,560

Total Annual O&M $959,000 Total PW O&M $10,616,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 156.10 $548,899 20 10.910 $5,988,459
HREP O&M Flow Rate (mgd) 141.91 $429,335 20 10.910 $4,684,023
Screening O&M Flow Rate (mgd) 141.91 $22,874 20 10.910 $249,553
Disinfection O&M Flow Rate (mgd) 156.10 $348,738 20 10.910 $3,804,713
Odor Control O&M Capacity (cfm) 2,050.00 $7,175 20 10.910 $78,279
Reserve / Replace 10% Gravity / 15% Pump $179,513

Total Annual O&M $1,358,000 Total PW O&M $14,985,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 156.10 $548,899 20 10.910 $5,988,459
Swirl / Vortex O&M Flow Rate (mgd) 141.91 $15,964 20 10.910 $174,170
Screening O&M Flow Rate (mgd) 141.91 $22,874 20 10.910 $249,553
Disinfection O&M Flow Rate (mgd) 156.10 $348,738 20 10.910 $3,804,713
Odor Control O&M Capacity (cfm) 21,650.00 $75,775 20 10.910 $826,701
Reserve / Replace 10% Gravity / 15% Pump $121,368

Total Annual O&M $1,013,000 Total PW O&M $11,165,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 141.91 $515,037 20 10.910 $5,619,020
Screening O&M Flow Rate (mgd) 141.91 $22,874 20 10.910 $249,553
Disinfection O&M Flow Rate (mgd) 141.91 $329,066 20 10.910 $3,590,091
Odor Control O&M Capacity (cfm) 2,200.00 $7,700 20 10.910 $84,007
Reserve / Replace 10% Gravity / 15% Pump $103,268

Total Annual O&M $875,000 Total PW O&M $9,646,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)
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Operation and Maintenance Costs

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 18.31 $131,141 20 10.910 $1,430,743

Length (ft) 7369
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 7 $171,116 50 14.484 $2,478,367
Screening O&M Flow Rate (mgd) 123.72 $20,485 20 10.910 $223,487
Odor Control O&M Capacity (cfm) 229,500 $803,250 20 10.910 $8,763,409
Reserve / Replace 10% Gravity / 15% Pump $53,524

Total Annual O&M $1,129,000 Total PW O&M $12,984,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 123.72 $469,943 20 10.910 $5,127,051

No. Events / Yr 93
Const Cost ($) $22,428,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 124 $20,485 20 10.910 $223,487
Odor Control O&M Capacity (cfm) 21,600 $75,600 20 10.910 $824,791
Reserve / Replace 10% Gravity / 15% Pump $87,787

Total Annual O&M $680,000 Total PW O&M $7,903,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 18.31 $131,141 20 10.910 $1,430,743

No. Events / Yr 93
Const Cost ($) $57,312,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 124 $20,485 20 10.910 $223,487
Odor Control O&M Capacity (cfm) 216,000 $756,000 20 10.910 $8,247,914
Reserve / Replace 10% Gravity / 15% Pump $49,368

Total Annual O&M $1,109,000 Total PW O&M $12,854,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$2,902,790

Tank O&M $113,209

50

14.484 $1,639,67650

Tank O&M $200,419

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $2,358 50 14.484 $34,152
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Operation and Maintenance Costs

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 123.72 $469,943 20 10.910 $5,127,051
Sed. Basin O&M Flow Rate (mgd) 123.72 $13,918 50 14.484 $201,588
Screening O&M Flow Rate (mgd) 123.72 $20,485 20 10.910 $223,487
Disinfection O&M Flow Rate (mgd) 123.72 $302,690 20 10.910 $3,302,331
Odor Control O&M Capacity (cfm) 18,750.00 $65,625 20 10.910 $715,965
Reserve / Replace 10% Gravity / 15% Pump $93,534

Total Annual O&M $873,000 Total PW O&M $9,664,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 136.09 $500,841 20 10.910 $5,464,144
HREP O&M Flow Rate (mgd) 123.72 $396,067 20 10.910 $4,321,067
Screening O&M Flow Rate (mgd) 123.72 $20,485 20 10.910 $223,487
Disinfection O&M Flow Rate (mgd) 136.09 $320,786 20 10.910 $3,499,751
Odor Control O&M Capacity (cfm) 1,850.00 $6,475 20 10.910 $70,642
Reserve / Replace 10% Gravity / 15% Pump $157,832

Total Annual O&M $1,245,000 Total PW O&M $13,737,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 136.09 $500,841 20 10.910 $5,464,144
Swirl / Vortex O&M Flow Rate (mgd) 123.72 $13,918 20 10.910 $151,849
Screening O&M Flow Rate (mgd) 123.72 $20,485 20 10.910 $223,487
Disinfection O&M Flow Rate (mgd) 136.09 $320,786 20 10.910 $3,499,751
Odor Control O&M Capacity (cfm) 18,750.00 $65,625 20 10.910 $715,965
Reserve / Replace 10% Gravity / 15% Pump $107,773

Total Annual O&M $922,000 Total PW O&M $10,163,000

A-60 to A-66 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 123.72 $469,943 20 10.910 $5,127,051
Screening O&M Flow Rate (mgd) 123.72 $20,485 20 10.910 $223,487
Disinfection O&M Flow Rate (mgd) 123.72 $302,690 20 10.910 $3,302,331
Odor Control O&M Capacity (cfm) 1,920.00 $6,720 20 10.910 $73,315
Reserve / Replace 10% Gravity / 15% Pump $91,475

Total Annual O&M $800,000 Total PW O&M $8,818,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Costy Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $310.0 $309,983,000 $0
1 $310.0 $309,983,000 $0
2 $310.0 $309,983,000 $0
4 $310.0 $309,983,000 $0
6 $310.0 $309,983,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $576.6 $500,570,966 $75,996,000
1 $194.5 $171,713,800 $22,803,000
2 $168.0 $148,900,910 $19,144,000
4 $130.5 $116,167,396 $14,324,000
6 $119.4 $106,563,625 $12,854,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $539.9 $472,417,966 $67,527,000
1 $176.0 $154,360,800 $21,616,000
2 $148.4 $129,942,910 $18,450,000
4 $111.5 $97,260,396 $14,264,000
6 $101.3 $88,338,625 $12,984,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $317.2 $294,834,966 $22,357,000
1 $140.2 $127,475,800 $12,747,000
2 $126.9 $115,069,910 $11,859,000
4 $95.0 $86,388,396 $8,652,000
6 $87.3 $79,430,625 $7,903,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $104.9 $87,159,000 $17,742,000
1 $97.4 $80,926,000 $16,429,000
2 $94.0 $78,170,000 $15,854,000
4 $68.9 $57,763,000 $11,165,000
6 $63.9 $53,688,000 $10,163,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $156.9 $133,833,000 $23,032,000
1 $143.3 $121,854,000 $21,456,000
2 $137.3 $116,595,000 $20,738,000
4 $94.2 $79,188,000 $14,985,000
6 $85.8 $72,091,000 $13,737,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $118.8 $101,899,936 $16,931,000
1 $119.1 $103,433,800 $15,673,000
2 $114.5 $99,427,910 $15,105,000
4 $90.1 $79,476,396 $10,616,000
6 $85.1 $75,407,625 $9,664,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $92.5 $77,471,000 $15,036,000
1 $85.9 $71,930,000 $13,972,000
2 $83.0 $69,491,000 $13,489,000
4 $61.4 $51,704,000 $9,646,000
6 $57.0 $48,150,000 $8,818,000
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Costy Summary

Figure 3 – A-60 to A-66 Region Alternative Costs
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Exceedance Summary

Region Name A-60 to A-66 Results Summary

Structures within Region Number of Events: 93
Model ID A-60 to A-66.1 Peak Volume: 16,498,503 ft3

Structure Type Regional 123.42 MG
PWSA Sewershed N/A Total Volume: 59,407,653 ft3

Stream of Discharge Allegheny River 444.40 MG
NPDES Permit Number N/A Peak Rate: 429.34 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/3/2005 8:25 8069 1/6/2005 3:45 16498502.68 123417.049 0 129.05 11

2/14/2005 5:00 4141 2/14/2005 15:00 4580811.25 34266.759 1 60.94 27

1/11/2005 7:55 2383 1/12/2005 1:30 3780462.47 28279.749 2 112.77 13

4/1/2005 19:30 3171 4/2/2005 6:45 2831812.37 21183.372 3 74.81 24

5/13/2005 22:35 2664 5/14/2005 16:30 2761613.67 20658.251 4 191.43 6

10/24/2005 12:15 2275 10/25/2005 3:45 2479381.92 18547.016 5 57.55 29

3/28/2005 7:56 2258 3/28/2005 19:00 2448272.55 18314.303 6 89.11 18

11/29/2005 6:45 1703 11/29/2005 11:15 1943384.76 14537.490 7 105.13 15

1/13/2005 22:35 1423 1/14/2005 2:15 1531271.35 11454.675 8 93.08 17

8/20/2005 18:15 417 8/20/2005 19:05 1483346.62 11096.174 9 384.68 1

1/1/2005 0:10 140 1/1/2005 0:15 1448755.65 10837.417 10 364.92 2

2/20/2005 11:44 2247 2/20/2005 20:00 1408040.21 10532.845 11 77.90 22

7/5/2005 10:05 813 7/5/2005 16:55 1289245.17 9644.199 12 429.34 0

4/22/2005 15:45 1873 4/23/2005 4:05 1229955.83 9200.685 13 188.66 7

11/14/2005 21:45 994 11/15/2005 1:45 1153464.55 8628.492 14 82.29 20

3/23/2005 2:35 2689 3/23/2005 12:45 1064812.16 7965.327 15 55.85 30

12/15/2005 10:50 2094 12/15/2005 14:15 1023918.76 7659.424 16 49.15 32

7/15/2005 16:45 394 7/15/2005 17:45 881730.26 6595.783 17 321.78 3

10/21/2005 18:55 1659 10/22/2005 16:45 740502.48 5539.329 18 51.02 31

5/28/2005 8:35 1019 5/28/2005 9:30 707756.71 5294.374 19 86.55 19

2/9/2005 14:25 1935 2/9/2005 16:45 694532.92 5195.453 20 80.42 21

5/11/2005 22:25 334 5/11/2005 23:00 608210.93 4549.722 21 161.71 8

9/29/2005 5:20 430 9/29/2005 5:55 515838.43 3858.729 22 195.24 5

10/7/2005 7:25 744 10/7/2005 11:00 422535.87 3160.780 23 66.75 25

8/29/2005 11:30 538 8/29/2005 13:45 418098.66 3127.587 24 112.42 14

6/11/2005 15:40 409 6/11/2005 18:00 417017.50 3119.499 25 219.57 4

11/16/2005 4:10 902 11/16/2005 7:30 346697.42 2593.470 26 37.22 34

7/12/2005 19:45 230 7/12/2005 20:15 333246.48 2492.850 27 131.39 10

7/26/2005 19:45 339 7/26/2005 20:05 326317.71 2441.020 28 149.98 9

11/1/2005 14:55 464 11/1/2005 16:30 264122.11 1975.765 29 46.20 33

5/23/2005 16:15 415 5/23/2005 16:35 240760.74 1801.011 30 96.40 16

3/27/2005 11:29 815 3/27/2005 17:30 239747.50 1793.431 31 30.55 36

4/20/2005 19:05 469 4/20/2005 19:50 231509.31 1731.805 32 26.44 40

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

A-60, A-61, A-62, A-64, A-65, A-66

Region 1

A-60 to A-66SW-E-0007.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

5/20/2005 3:10 690 5/20/2005 8:40 219841.30 1644.523 33 20.61 43

9/26/2005 5:45 680 9/26/2005 9:45 208291.33 1558.123 34 29.25 39

8/8/2005 8:50 340 8/8/2005 9:50 207934.47 1555.454 35 62.39 26

7/16/2005 9:20 477 7/16/2005 9:30 204519.30 1529.907 36 60.55 28

11/9/2005 19:20 263 11/9/2005 19:45 196695.00 1471.377 37 127.66 12

12/25/2005 11:00 554 12/25/2005 13:30 194042.82 1451.537 38 29.60 38

3/8/2005 0:05 863 3/8/2005 1:55 142891.88 1068.903 39 10.07 48

7/25/2005 13:15 320 7/25/2005 13:30 141697.50 1059.968 40 76.36 23

4/30/2005 5:15 848 4/30/2005 7:10 119698.93 895.408 41 6.16 53

12/26/2005 6:05 833 12/26/2005 11:30 117167.38 876.471 42 6.61 52

3/20/2005 7:20 855 3/20/2005 16:15 109070.85 815.904 43 3.79 55

6/3/2005 8:50 322 6/3/2005 9:35 101536.67 759.545 44 29.65 37

1/30/2005 12:15 434 1/30/2005 13:25 98644.67 737.911 45 21.71 42

4/24/2005 8:16 866 4/24/2005 17:40 97680.35 730.698 46 2.48 64

2/25/2005 13:35 634 2/25/2005 16:00 82813.45 619.486 47 2.53 63

2/26/2005 10:17 676 2/26/2005 15:00 64497.21 482.471 48 2.26 65

7/17/2005 16:18 341 7/17/2005 16:45 63198.72 472.758 49 18.18 44

3/12/2005 11:01 562 3/12/2005 15:45 63145.26 472.358 50 2.69 62

1/26/2005 4:40 523 1/26/2005 5:15 59951.40 448.466 51 4.64 54

6/14/2005 19:10 230 6/14/2005 20:00 51591.17 385.928 52 15.64 45

11/24/2005 8:05 419 11/24/2005 8:15 44859.38 335.571 53 3.29 56

11/9/2005 4:20 234 11/9/2005 4:30 44419.82 332.282 54 23.30 41

4/25/2005 6:48 456 4/25/2005 10:50 42812.39 320.258 55 2.08 68

2/17/2005 8:01 836 2/17/2005 11:45 42798.49 320.154 56 1.76 74

8/26/2005 21:00 155 8/26/2005 21:15 26368.18 197.247 57 11.78 47

2/27/2005 10:57 366 2/27/2005 13:55 21686.56 162.226 58 1.33 75

8/16/2005 7:06 268 8/16/2005 9:25 19674.43 147.175 59 1.86 72

8/27/2005 15:30 175 8/27/2005 15:45 19227.55 143.832 60 9.17 50

3/5/2005 11:03 331 3/5/2005 14:10 18278.41 136.732 61 1.20 78

2/5/2005 10:56 311 2/5/2005 13:55 17703.64 132.432 62 1.24 76

2/6/2005 10:57 315 2/6/2005 13:50 17430.24 130.387 63 1.21 77

3/6/2005 10:58 313 3/6/2005 13:50 17065.47 127.658 64 1.19 79

3/19/2005 11:02 310 3/19/2005 13:50 16497.22 123.407 65 1.15 80

7/18/2005 7:50 30 7/18/2005 8:00 16233.74 121.436 66 31.12 35

3/13/2005 11:12 306 3/13/2005 13:50 14973.53 112.010 67 1.07 81

10/21/2005 7:30 195 10/21/2005 9:30 14285.71 106.864 68 1.89 71

5/7/2005 14:10 145 5/7/2005 15:00 13276.32 99.313 69 1.95 70

3/26/2005 11:33 295 3/26/2005 13:55 12092.69 90.459 70 0.93 83

2/22/2005 9:02 260 2/22/2005 11:25 11007.39 82.341 71 1.02 82

9/23/2005 2:40 30 9/23/2005 3:00 10620.66 79.448 72 12.36 46

2/13/2005 11:43 286 2/13/2005 14:00 10300.47 77.053 73 0.85 85

4/26/2005 21:40 303 4/27/2005 1:45 9613.40 71.913 74 3.01 58

2/12/2005 11:53 280 2/12/2005 14:00 9409.07 70.385 75 0.82 86

2/19/2005 11:57 283 2/19/2005 14:15 9370.30 70.095 76 0.81 87

8/13/2005 20:10 25 8/13/2005 20:15 7097.92 53.096 77 9.43 49

10/26/2005 10:00 49 10/26/2005 10:20 5072.64 37.946 78 2.81 61

6/16/2005 11:20 105 6/16/2005 12:40 4676.14 34.980 79 2.94 60

11/23/2005 19:45 92 11/23/2005 20:00 3988.54 29.836 80 2.22 67

12/31/2005 23:00 60 12/31/2005 23:05 3960.65 29.628 81 3.08 57

11/6/2005 13:55 17 11/6/2005 14:00 2701.59 20.209 82 8.79 51

6/10/2005 19:55 25 6/10/2005 20:00 1816.63 13.589 83 2.95 59

10/24/2005 2:50 59 10/24/2005 3:15 1772.10 13.256 84 0.89 84

11/8/2005 15:10 25 11/8/2005 15:15 1458.27 10.909 85 2.25 66

1/22/2005 13:11 129 1/22/2005 14:20 1207.21 9.031 86 0.27 90

A-60 to A-66SW-E-0007.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

5/27/2005 20:50 19 5/27/2005 21:00 1094.35 8.186 87 1.85 73

A-60 to A-66SW-E-0007.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

6/6/2005 17:10 15 6/6/2005 17:15 810.57 6.063 88 2.06 69

6/17/2005 1:30 20 6/17/2005 1:35 617.60 4.620 89 0.72 88

2/24/2005 20:38 74 2/24/2005 21:15 497.43 3.721 90 0.15 91

3/11/2005 15:32 37 3/11/2005 15:45 192.14 1.437 91 0.12 92

6/6/2005 9:30 9 6/6/2005 9:35 97.62 0.730 92 0.33 89

A-60 to A-66SW-E-0007.pdf



Exceedance Summary

Region Name A-60 to A-66 Results Summary

Structures within Region Number of Events: 93
Model ID A-60 to A-66.1 Peak Volume: 16,498,503 ft3

Structure Type Regional 123.42 MG
PWSA Sewershed N/A Total Volume: 59,407,653 ft3

Stream of Discharge Allegheny River 444.40 MG
NPDES Permit Number N/A Peak Rate: 429.34 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

A-60, A-61, A-62, A-64, A-65, A-66

Region 1

PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - A-60 to A-66 Region CSO Volume
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Figure 2 - A-60 to A-66 Region CSO Peak Overflow Rate
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E.1.2 A-60 TO A-66 REGION 

Description of Region 

The A-60 to A-66 Region is located along the northern bank of the Ohio River and the 

Allegheny River and consists of outfalls from the Spring Garden sewershed.  It consists of the 

following outfalls: 

• A-60, NPDES#024RA60 

• A-61, NPDES#024LA61 

• A-62, NPDES#025AA62 

• A-63, NPDES#048NA63 

• A-64, NPDES#048NA64 

• A-65, NPDES#048FA65 

• A-66, NPDES#048FA66 

 

The Region serves approximately 1,543 acres of commercial and residential property in the 
North Side of Pittsburgh.  The Region’s collection and conveyance system consists of 138,438 
linear feet (26.2 miles) of sewers and 686 manholes.  Nearly all of the service area is combined 
sewer.  Attachment 1 – Tributary Area Map illustrates the location of the outfalls, regulators and 
tributary areas. 

 

The Region typically experiences 93 overflow events during the Typical Year Baseline 

Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 123.42 MG.  The 

peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from the Region is approximately 429.34 CFS.  Figure 1 – A-60 to A-66 Region CSO Volume 

and Figure 2 – A-60 to A-66 Region CSO Peak Overflow Rate illustrate the CSO volume and 

peak flow characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 
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Figure 1 - A-60 to A-66 Region CSO Volume
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Figure 2 - A-60 to A-66 Region CSO Peak Overflow Rate
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A necessary component of storage tank and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall 024LA60.  There appears to be a limited amount of available space for 

potential storage or treatment facilities in the vicinity of the existing H.J. Heinz facility.  Critical 

SW-E-0008.pdf
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infrastructure in this area includes existing buildings, housing, office space, River Avenue and 

riverfront walkways.  The site is generally bounded by the Allegheny River to the south, and 

private development to the north, west and east.  Due to the significant CSO overflow volumes 

and flow rates, a very large storage or treatment facility will be required to control all levels.  

 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4-A-60 to A-66 Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- A-60 to A-66 Region: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 
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S3- A-60 to A-66 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4- A-60 to A-66 Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- A-60 to A-66 Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- A-60 to A-66 Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   
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T3- A-60 to A-66 Region: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4- A-60 to A-66 Region: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 – A-60 to A-66 Region Alternative Costs, illustrate the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 

SW-E-0008.pdf
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Figure 3 – A-60 to A-66 Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

Recommendations 

Based upon the above, it is recommended that Alternative T4- A-60 to A-66 Region: Screening 

and Disinfection be carried forward and re-evaluated with the results of the system-wide 

alternatives analyses. 

Attachment 4 – Facilities Boundary Map, does not show an estimated installation location of this 

recommended alternative because there does not appear to be enough space available large 

enough to accommodate a treatment facility for any control level.  
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Significant Issues 

Several significant issues exist with the siting of a CSO treatment facility.  It appears that a 

significant site area must be procured to construct the vortex separator facility required.  This site 

does not appear to be available in the vicinity of the H.J. Heinz facility.  Construction of the 

consolidation sewers will also be a significant endeavor considering the congested infrastructure 

that exists along the river in this area. 
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 1,325 acres of combined sewer area 
tributary to this outfall will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 

SW-E-0008.pdf
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Attachment 3 – Alternative Scoring Sheet 

 
 

Alternative Scoring Sheet - A-60 to A-66 Region - 0 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

24 4 3 3

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

1

5

1 1 1 1

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

43 4 4 4

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

1

2 2 2 2 2

1 1 1 1

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

3

5

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

43 3 4 4

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

1

1 1 1 1 1

1 1 1 1

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

43 3 4 4

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

1

3 3 3 3 3

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

21 1 2 2

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

1

3 3 3 3 3

1 1 1 1

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

1

2 2 2 2 2

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

54 4 5 5

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

4 4 4 4 4

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 2

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

45 5 4 4

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

1

5

1 1 1 1

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.696

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.696

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.659

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.659

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.692

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.729

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.713

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.713

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.713

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.832

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.832

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.783

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.783

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.783

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.638

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.638

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.658

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.658

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.658

S4-Surf Tnk

S4-Surf Tnk

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.406

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.406

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.443

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.443

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.443

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.227

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.227

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.264

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.264

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.264

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.326

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.326

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.326

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.326

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.326

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.511

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.511

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.547

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.547

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.733

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.733

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.696

Integrated Outfalls

Integrated Outfalls

Integrated Outfalls
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.696

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.696

Integrated Outfalls

Integrated Outfalls
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Alternative Scoring Sheet
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Alternative Scoring Sheet - Downtown Allegheny Region - 0 Overflows / Year

0.696

0.692

0.832

0.638

0.406

0.227

0.326

0.511

0.733

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

Integrated Outfalls

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - Downtown Allegheny Region - 1 Overflow / Year
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Alternative Scoring Sheet - Downtown Allegheny Region - 2 Overflows / Year
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Alternative Scoring Sheet - Downtown Allegheny Region - 4 Overflows / Year
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Alternative Scoring Sheet - Downtown Allegheny Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 469,984 CF

 3.52 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 145.76 CFS

94.20 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                               270 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 54,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 17                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 663,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 117,612 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 235,000$                    
54,898,000$                                                

Capital Costs - Downtown Allegheny Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 469,984 CF

 3.52 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 145.76 CFS

94.20 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.52 470,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.39 588,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 12 Input by Engineer
Tunnel Volume / Ft length (CF) 113.04                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,202                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 17 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 13,864,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.52 5.44 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 1,971,000$                 33,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 8.57 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,275                          Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 25 Input by Engineer

Construction Cost (Consolidation Pipe) 798,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 882,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 44,100 = ACH x Volume / 60

Construction Cost (Odor Control) 1,780,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 94.20 Ref: CSO Statistics

Construction Cost (Screening) 4,774,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.52 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.76 = Peak Vol/DW Time

Construction Cost 8,853,451$                 
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 17                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 10,914,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 42,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 879 250 SF / MGD
Land Required - Odor Control (SF) 2,205 500 SF / 10,000 CFM
Land Required - Screening (SF) 23,551 250 SF / MGD
Land Required - Regulator (SF) 170,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 239,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 478,000$                    
43,465,451$                                                TOTAL CAPITAL COST

Capital Costs - Downtown Allegheny Region 

0 Overflows / Year
TUNNEL STORAGE

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 469,984 CF

 3.52 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 145.76 CFS

94.20 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.52 470,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.14 553,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 236 = (Vol / SWD * 1.5)1/2

Width (Ft) 158 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.18 559,320 Sufficient Volume
Tank Area (SF) 37,000 = Length x Width

Construction Cost (Storage Tank) 3,712,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 94.20 145.76 = Peak Rate
Force Main Diameter (In) 67 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 13,144,000$               121,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 145.76 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,504,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 830,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,150 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 279,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 94.20 Ref: CSO Statistics

Construction Cost (Screening) 4,774,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.52 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.76 = Peak Vol/DW Time

Construction Cost 8,853,451$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 72,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
57,221,451$                                                

SURFACE STORAGE TANK
Capital Costs - Downtown Allegheny Region 

TOTAL CAPITAL COST

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 469,984 CF

 3.52 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 145.76 CFS

94.20 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.52 470,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.14 553,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 236 = (Vol / SWD * 1.5)1/2

Width (Ft) 158 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.18 559,320 Sufficient Volume
Tank Area (SF) 37,000 = Length x Width

Construction Cost (Storage Tank) 11,741,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.52 5.44 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 1,971,000$                 33,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 145.76 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,504,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 830,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 41,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,697,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 94.20 Ref: CSO Statistics

Construction Cost (Screening) 4,774,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.52 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.76 = Peak Vol/DW Time

Construction Cost 8,853,451$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 72,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
55,407,451$                                                TOTAL CAPITAL COST

Capital Costs - Downtown Allegheny Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 469,984 CF

 3.52 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 145.76 CFS

94.20 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 94.20 145.76                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 10

Construction Cost (Swirl / Vortex) 4,853,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 103.62 160.34 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 14,294,000$               127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 145.76 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,504,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 288,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 14,400 = ACH x Volume / 60

Construction Cost (Odor Control) 740,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 94.20 Ref: CSO Statistics

Construction Cost (Screening) 4,774,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 103.62 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 159 77
Passes / Detention (Min) 7 15.27 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,018,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 98,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 196,000$                    
53,196,000$                                                TOTAL CAPITAL COST

Capital Costs - Downtown Allegheny Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 469,984 CF

 3.52 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 145.76 CFS

94.20 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 94.20 145.76 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 15,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 179 OK =(Surf Area x 2)1/2

Width (Ft) 89 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.43 191,172

Construction Cost (CSOTF) 16,565,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 94.20 145.76 = Peak Rate
Force Main Diameter (In) 67 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 13,144,000$               121,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 145.76 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,504,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 287,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 14,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 738,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 94.20 Ref: CSO Statistics

Construction Cost (Screening) 4,774,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 94.20 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 152 73
Passes / Detention (Min) 7 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,910,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.43 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.71 = Peak Vol/DW Time

Construction Cost 8,347,089$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 43,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 86,000$                      
71,879,089$                                                

Capital Costs - Downtown Allegheny Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 469,984 CF

 3.52 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 145.76 CFS

94.20 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 94.20 145.76                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,110 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 48 OK =(Surf Area x 2)1/2

Width (Ft) 24 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 16,784,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 103.62 160.34 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 14,294,000$               127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 145.76 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,504,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 28,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,400 = ACH x Volume / 60

Construction Cost (Odor Control) 119,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 94.20 Ref: CSO Statistics

Construction Cost (Screening) 4,774,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 103.62 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 159 77
Passes / Detention (Min) 7 15.27 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,018,000$                 2,437,000$                 

Construction Cost (Disinfection) 4,455,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - HREOP (SF) 66,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 132,000$                    
66,879,000$                                                

Capital Costs - Downtown Allegheny Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 469,984 CF

 3.52 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 145.76 CFS

94.20 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 94.20 145.76 Ref: CSO Statistics

Construction Cost (Screening) 4,774,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 94.20 145.76 = Peak Flow x % Req Pump
Force Main Diameter (In) 67 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 13,144,000$               121,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 145.76 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,504,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 29,200 =CFS x 200
Odor Control Flow Rate (CFM) 1,460 = ACH x Volume / 60

Construction Cost (Odor Control) 123,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 94.20 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 152 73
Passes / Detention (Min) 7 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,910,000$                 2,273,000$                 

Construction Cost (Disinfection) 4,183,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 33,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 66,000$                      
48,605,000$                                                

Capital Costs - Downtown Allegheny Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 367,965 CF

 2.75 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 125.88 CFS

81.35 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 270 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 54,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 17                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 663,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 117,612 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 235,000$                    
54,898,000$                                                

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Downtown Allegheny Region 

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 367,965 CF

 2.75 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 125.88 CFS

81.35 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 2.75 368,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 3.44 460,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 10 Input by Engineer
Tunnel Volume / Ft length (CF) 78.50                          Ref: Tunnel diameter
Tunnel Length (Ft) 5,860                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 17 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 13,213,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.75 4.26 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.5 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 1,842,000$                 30,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 7.40 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,275                          75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 798,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 690,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 34,500 = ACH x Volume / 60

Construction Cost (Odor Control) 1,468,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 81.35 Ref: CSO Statistics

Construction Cost (Screening) 4,179,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.75 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.38 = Peak Vol/DW Time

Construction Cost 8,668,149$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 17                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 10,914,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 42,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 688 250 SF / MGD
Land Required - Odor Control (SF) 1,725 500 SF / 10,000 CFM
Land Required - Screening (SF) 20,338 250 SF / MGD
Land Required - Regulator (SF) 170,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 235,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 470,000$                    
41,582,149$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Downtown Allegheny Region 
TUNNEL STORAGE

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 367,965 CF

 2.75 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 125.88 CFS

81.35 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.75 368,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.24 433,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 209 = (Vol / SWD * 1.5)1/2

Width (Ft) 140 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.28 438,900 Sufficient Volume
Tank Area (SF) 29,000 = Length x Width

Construction Cost (Storage Tank) 2,843,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 81.35 125.88 = Peak Rate
Force Main Diameter (In) 62 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 11,577,000$               112,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.88 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,020,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 650,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,250 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 231,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 81.35 Ref: CSO Statistics

Construction Cost (Screening) 4,179,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.75 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.38 = Peak Vol/DW Time

Construction Cost 8,668,149$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 60,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 120,000$                    
53,440,149$                                                

SURFACE STORAGE TANK
Capital Costs - Downtown Allegheny Region 

TOTAL CAPITAL COST

1 Overflows / Year

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 367,965 CF

 2.75 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 125.88 CFS

81.35 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.75 368,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.24 433,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 209 = (Vol / SWD * 1.5)1/2

Width (Ft) 140 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.28 438,900 Sufficient Volume
Tank Area (SF) 29,000 = Length x Width

Construction Cost (Storage Tank) 9,390,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.75 4.26 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.5 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 1,842,000$                 30,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.88 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,020,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 650,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 32,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,401,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 81.35 Ref: CSO Statistics

Construction Cost (Screening) 4,179,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.75 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.38 = Peak Vol/DW Time

Construction Cost 8,668,149$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 60,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 120,000$                    
51,340,149$                                                

Capital Costs - Downtown Allegheny Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 367,965 CF

 2.75 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 125.88 CFS

81.35 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 81.35 125.88                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 9

Construction Cost (Swirl / Vortex) 4,437,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 89.49 138.47 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 65 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 12,569,000$               117,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.88 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,020,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 260,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 13,000 = ACH x Volume / 60

Construction Cost (Odor Control) 683,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 81.35 Ref: CSO Statistics

Construction Cost (Screening) 4,179,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 89.49 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 148 71
Passes 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,852,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 84,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 168,000$                    
49,715,000$                                                

Capital Costs - Downtown Allegheny Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 367,965 CF

 2.75 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 125.88 CFS

81.35 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 81.35 125.88 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 13,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 166 OK =(Surf Area x 2)1/2

Width (Ft) 83 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.24 165,336

Construction Cost (CSOTF) 16,498,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 81.35 125.88 = Peak Rate
Force Main Diameter (In) 62 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 11,577,000$               112,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.88 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,020,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 248,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 12,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 658,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 81.35 Ref: CSO Statistics

Construction Cost (Screening) 4,179,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 81.35 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 141 68
Passes 5 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,747,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.75 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.38 = Peak Vol/DW Time

Construction Cost 8,668,149$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 38,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 76,000$                      
69,225,149$                                                

Capital Costs - Downtown Allegheny Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 367,965 CF

 2.75 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 125.88 CFS

81.35 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 81.35 125.88                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 960 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 45 OK =(Surf Area x 2)1/2

Width (Ft) 22 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 14,554,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 89.49 138.47 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 65 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 12,569,000$               117,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.88 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,020,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 24,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,200 = ACH x Volume / 60

Construction Cost (Odor Control) 106,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 81.35 Ref: CSO Statistics

Construction Cost (Screening) 4,179,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 89.49 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 148 71
Passes 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,852,000$                 2,188,000$                 

Construction Cost (Disinfection) 4,040,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - HREOP (SF) 60,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 120,000$                    
61,395,000$                                                

Capital Costs - Downtown Allegheny Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 367,965 CF

 2.75 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 125.88 CFS

81.35 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 81.35 125.88 Ref: CSO Statistics

Construction Cost (Screening) 4,179,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 81.35 125.88 = Peak Flow x % Req Pump
Force Main Diameter (In) 62 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 11,577,000$               112,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.88 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,356,000$                 9,020,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 25,200 =CFS x 200
Odor Control Flow Rate (CFM) 1,260 = ACH x Volume / 60

Construction Cost (Odor Control) 110,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 81.35 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 141 68
Passes 5 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,747,000$                 1,862,000$                 

Construction Cost (Disinfection) 3,609,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 31,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
45,359,000$                                                

Capital Costs - Downtown Allegheny Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 349,242 CF

 2.61 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 95.55 CFS

61.75 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 270 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 54,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 17                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 663,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 117,612 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 235,000$                    
54,898,000$                                                

2 Overflows / Year

Capital Costs - Downtown Allegheny Region 
SEWER SEPARATION

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 349,242 CF

 2.61 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 95.55 CFS

61.75 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 2.61 349,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 3.27 436,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 10 Input by Engineer
Tunnel Volume / Ft length (CF) 78.50                          Ref: Tunnel diameter
Tunnel Length (Ft) 5,554                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 17 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 12,524,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.61 4.04 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 1,818,000$                 30,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 5.62 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,275                          75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 798,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 654,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 32,700 = ACH x Volume / 60

Construction Cost (Odor Control) 1,408,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 61.75 Ref: CSO Statistics

Construction Cost (Screening) 3,271,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.61 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.31 = Peak Vol/DW Time

Construction Cost 8,634,143$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 17                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 10,914,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 42,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 653 250 SF / MGD
Land Required - Odor Control (SF) 1,635 500 SF / 10,000 CFM
Land Required - Screening (SF) 15,438 250 SF / MGD
Land Required - Regulator (SF) 170,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 230,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 460,000$                    
39,857,143$                                                

Capital Costs - Downtown Allegheny Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 349,242 CF

 2.61 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 95.55 CFS

61.75 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.61 349,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.07 411,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 204 = (Vol / SWD * 1.5)1/2

Width (Ft) 136 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.11 416,160 Sufficient Volume
Tank Area (SF) 28,000 = Length x Width

Construction Cost (Storage Tank) 2,685,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 61.75 95.55 = Peak Rate
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 9,186,000$                 97,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.55 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 617,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,090 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 222,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.75 Ref: CSO Statistics

Construction Cost (Screening) 3,271,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.61 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.31 = Peak Vol/DW Time

Construction Cost 8,634,143$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 58,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 116,000$                    
48,260,143$                                                

SURFACE STORAGE TANK
Capital Costs - Downtown Allegheny Region 

TOTAL CAPITAL COST

2 Overflows / Year

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 349,242 CF

 2.61 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 95.55 CFS

61.75 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.61 349,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.07 411,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 204 = (Vol / SWD * 1.5)1/2

Width (Ft) 136 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.11 416,160 Sufficient Volume
Tank Area (SF) 28,000 = Length x Width

Construction Cost (Storage Tank) 8,959,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.61 4.04 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 1,818,000$                 30,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.55 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 617,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 30,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,345,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.75 Ref: CSO Statistics

Construction Cost (Screening) 3,271,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.61 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.31 = Peak Vol/DW Time

Construction Cost 8,634,143$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 58,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 116,000$                    
48,222,143$                                                

Capital Costs - Downtown Allegheny Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 349,242 CF

 2.61 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 95.55 CFS

61.75 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 61.75 95.55                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 7

Construction Cost (Swirl / Vortex) 3,749,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 67.93 105.11 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 9,939,000$                 102,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.55 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 202,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 10,100 = ACH x Volume / 60

Construction Cost (Odor Control) 561,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.75 Ref: CSO Statistics

Construction Cost (Screening) 3,271,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 67.93 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 129 62
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,560,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 64,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 128,000$                    
43,359,000$                                                

Capital Costs - Downtown Allegheny Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 349,242 CF

 2.61 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 95.55 CFS

61.75 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 61.75 95.55 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 10,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 145 OK =(Surf Area x 2)1/2

Width (Ft) 72 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.94 125,280

Construction Cost (CSOTF) 16,423,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 61.75 95.55 = Peak Rate
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 9,186,000$                 97,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.55 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 188,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 530,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.75 Ref: CSO Statistics

Construction Cost (Screening) 3,271,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 61.75 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 123 59
Passes 5 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,468,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.61 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.31 = Peak Vol/DW Time

Construction Cost 8,634,143$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 30,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
63,718,143$                                                

Capital Costs - Downtown Allegheny Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 349,242 CF

 2.61 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 95.55 CFS

61.75 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 61.75 95.55                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 730 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 39 OK =(Surf Area x 2)1/2

Width (Ft) 20 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 11,216,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 67.93 105.11 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 9,939,000$                 102,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.55 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 950 = ACH x Volume / 60

Construction Cost (Odor Control) 88,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.75 Ref: CSO Statistics

Construction Cost (Screening) 3,271,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 67.93 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 129 62
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,560,000$                 1,634,000$                 

Construction Cost (Disinfection) 3,194,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - HREOP (SF) 50,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 100,000$                    
51,959,000$                                                

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Downtown Allegheny Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 349,242 CF

 2.61 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 95.55 CFS

61.75 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 61.75 95.55 Ref: CSO Statistics

Construction Cost (Screening) 3,271,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 61.75 95.55 = Peak Flow x % Req Pump
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 9,186,000$                 97,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.55 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,100 =CFS x 200
Odor Control Flow Rate (CFM) 960 = ACH x Volume / 60

Construction Cost (Odor Control) 89,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 61.75 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 123 59
Passes 5 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,468,000$                 1,525,000$                 

Construction Cost (Disinfection) 2,993,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 29,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
39,743,000$                                                

Capital Costs - Downtown Allegheny Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 256,636 CF

 1.92 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 88.12 CFS

56.95 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 270 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 54,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 17                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 663,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 117,612 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 235,000$                    
54,898,000$                                                TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - Downtown Allegheny Region 
SEWER SEPARATION

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 256,636 CF

 1.92 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 88.12 CFS

56.95 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.92 257,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 2.40 321,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 8 Input by Engineer
Tunnel Volume / Ft length (CF) 50.24                          Ref: Tunnel diameter
Tunnel Length (Ft) 6,389                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 17 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 12,189,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.92 2.97 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 10 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 1,695,000$                 29,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 5.18 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,275                          75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 798,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 482,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 24,100 = ACH x Volume / 60

Construction Cost (Odor Control) 1,108,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 56.95 Ref: CSO Statistics

Construction Cost (Screening) 3,049,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.92 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.96 = Peak Vol/DW Time

Construction Cost 8,465,964$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 17                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 10,914,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 42,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 480 250 SF / MGD
Land Required - Odor Control (SF) 1,205 500 SF / 10,000 CFM
Land Required - Screening (SF) 14,238 250 SF / MGD
Land Required - Regulator (SF) 170,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 228,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 456,000$                    
38,703,964$                                                TOTAL CAPITAL COST

Capital Costs - Downtown Allegheny Region 
TUNNEL STORAGE
4 Overflows / Year

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 256,636 CF

 1.92 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 88.12 CFS

56.95 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.92 257,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.26 302,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 175 = (Vol / SWD * 1.5)1/2

Width (Ft) 117 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.30 307,125 Sufficient Volume
Tank Area (SF) 20,000 = Length x Width

Construction Cost (Storage Tank) 1,919,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 56.95 88.12 = Peak Rate
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 8,600,000$                 93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.12 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 453,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,270 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 174,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 56.95 Ref: CSO Statistics

Construction Cost (Screening) 3,049,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.92 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.96 = Peak Vol/DW Time

Construction Cost 8,465,964$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 48,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 96,000$                      
46,445,964$                                                

SURFACE STORAGE TANK
Capital Costs - Downtown Allegheny Region 

TOTAL CAPITAL COST

4 Overflows / Year

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 256,636 CF

 1.92 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 88.12 CFS

56.95 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.92 257,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.26 302,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 175 = (Vol / SWD * 1.5)1/2

Width (Ft) 117 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.30 307,125 Sufficient Volume
Tank Area (SF) 20,000 = Length x Width

Construction Cost (Storage Tank) 6,826,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.92 2.97 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 10 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 1,695,000$                 29,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.12 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 453,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 22,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,056,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 56.95 Ref: CSO Statistics

Construction Cost (Screening) 3,049,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.92 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.96 = Peak Vol/DW Time

Construction Cost 8,465,964$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 48,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 96,000$                      
45,265,964$                                                

Capital Costs - Downtown Allegheny Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 256,636 CF

 1.92 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 88.12 CFS

56.95 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 56.95 88.12                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 6

Construction Cost (Swirl / Vortex) 3,568,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 62.65 96.93 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 9,294,000$                 97,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.12 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 173,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 8,650 = ACH x Volume / 60

Construction Cost (Odor Control) 496,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 56.95 Ref: CSO Statistics

Construction Cost (Screening) 3,049,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 62.65 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 124 60
Passes 5 15.35 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,482,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 59,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 118,000$                    
42,153,000$                                                

Capital Costs - Downtown Allegheny Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 256,636 CF

 1.92 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 88.12 CFS

56.95 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 56.95 88.12 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 9,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 139 OK =(Surf Area x 2)1/2

Width (Ft) 69 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.86 115,092

Construction Cost (CSOTF) 16,409,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 56.95 88.12 = Peak Rate
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 8,600,000$                 93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.12 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 173,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 8,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 496,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 56.95 Ref: CSO Statistics

Construction Cost (Screening) 3,049,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 56.95 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 118 57
Passes 5 15.27 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,394,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.92 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.96 = Peak Vol/DW Time

Construction Cost 8,465,964$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 28,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
62,611,964$                                                

Capital Costs - Downtown Allegheny Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 256,636 CF

 1.92 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 88.12 CFS

56.95 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 56.95 88.12                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 680 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 38 OK =(Surf Area x 2)1/2

Width (Ft) 19 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 10,410,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 62.65 96.93 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 9,294,000$                 97,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.12 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 17,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 850 = ACH x Volume / 60

Construction Cost (Odor Control) 81,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 56.95 Ref: CSO Statistics

Construction Cost (Screening) 3,049,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 62.65 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 124 60
Passes 5 15.35 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,482,000$                 1,551,000$                 

Construction Cost (Disinfection) 3,033,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - HREOP (SF) 48,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 96,000$                      
50,109,000$                                                

Capital Costs - Downtown Allegheny Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 256,636 CF

 1.92 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 88.12 CFS

56.95 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 56.95 88.12 Ref: CSO Statistics

Construction Cost (Screening) 3,049,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 56.95 88.12 = Peak Flow x % Req Pump
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 8,600,000$                 93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.12 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 17,600 =CFS x 200
Odor Control Flow Rate (CFM) 880 = ACH x Volume / 60

Construction Cost (Odor Control) 83,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 56.95 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 118 57
Passes 5 15.27 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,394,000$                 1,445,000$                 

Construction Cost (Disinfection) 2,839,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 29,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
38,771,000$                                                

Capital Costs - Downtown Allegheny Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 237,891 CF

 1.78 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 78.90 CFS

50.99 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 270 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 54,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 17                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 663,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 117,612 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 235,000$                    
54,898,000$                                                

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Downtown Allegheny Region 

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 237,891 CF

 1.78 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 78.90 CFS

50.99 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.78 238,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 2.22 298,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 8 Input by Engineer
Tunnel Volume / Ft length (CF) 50.24                          Ref: Tunnel diameter
Tunnel Length (Ft) 5,932                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 17 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 11,315,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.78 2.75 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 9 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 1,669,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 4.64 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,275                          75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 798,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 447,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 22,350 = ACH x Volume / 60

Construction Cost (Odor Control) 1,045,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 50.99 Ref: CSO Statistics

Construction Cost (Screening) 2,773,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.78 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.89 = Peak Vol/DW Time

Construction Cost 8,431,925$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 17                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 10,914,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 42,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 445 250 SF / MGD
Land Required - Odor Control (SF) 1,118 500 SF / 10,000 CFM
Land Required - Screening (SF) 12,748 250 SF / MGD
Land Required - Regulator (SF) 170,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 227,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 454,000$                    
37,427,925$                                                

Capital Costs - Downtown Allegheny Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 237,891 CF

 1.78 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 78.90 CFS

50.99 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.78 238,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.09 280,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 168 = (Vol / SWD * 1.5)1/2

Width (Ft) 113 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.13 284,760 Sufficient Volume
Tank Area (SF) 19,000 = Length x Width

Construction Cost (Storage Tank) 1,767,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 50.99 78.90 = Peak Rate
Force Main Diameter (In) 49 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 7,873,000$                 88,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 78.90 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 420,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,100 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 164,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 50.99 Ref: CSO Statistics

Construction Cost (Screening) 2,773,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.78 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.89 = Peak Vol/DW Time

Construction Cost 8,431,925$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 46,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 92,000$                      
45,237,925$                                                

Capital Costs - Downtown Allegheny Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 237,891 CF

 1.78 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 78.90 CFS

50.99 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.78 238,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.09 280,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 168 = (Vol / SWD * 1.5)1/2

Width (Ft) 113 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.13 284,760 Sufficient Volume
Tank Area (SF) 19,000 = Length x Width

Construction Cost (Storage Tank) 6,394,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.78 2.75 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 9 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 1,669,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 78.90 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 420,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 21,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 995,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 50.99 Ref: CSO Statistics

Construction Cost (Screening) 2,773,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.78 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.89 = Peak Vol/DW Time

Construction Cost 8,431,925$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 46,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 92,000$                      
44,431,925$                                                

Capital Costs - Downtown Allegheny Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 237,891 CF

 1.78 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 78.90 CFS

50.99 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 50.99 78.90                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 6

Construction Cost (Swirl / Vortex) 3,335,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 56.09 86.79 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 51 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 8,495,000$                 91,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 78.90 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 173,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 8,650 = ACH x Volume / 60

Construction Cost (Odor Control) 496,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 50.99 Ref: CSO Statistics

Construction Cost (Screening) 2,773,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 56.09 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 118 56
Passes 5 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,380,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 53,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 106,000$                    
40,725,000$                                                

Capital Costs - Downtown Allegheny Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 237,891 CF

 1.78 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 78.90 CFS

50.99 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 50.99 78.90 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 8,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 131 OK =(Surf Area x 2)1/2

Width (Ft) 66 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.78 103,752

Construction Cost (CSOTF) 16,396,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 50.99 78.90 = Peak Rate
Force Main Diameter (In) 49 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 7,873,000$                 88,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 78.90 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 156,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 458,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 50.99 Ref: CSO Statistics

Construction Cost (Screening) 2,773,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 50.99 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 112 54
Passes 5 15.33 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,299,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.78 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.89 = Peak Vol/DW Time

Construction Cost 8,431,925$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 26,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
61,419,925$                                                

Capital Costs - Downtown Allegheny Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 237,891 CF

 1.78 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 78.90 CFS

50.99 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 50.99 78.90                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 36 OK =(Surf Area x 2)1/2

Width (Ft) 18 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 9,416,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 56.09 86.79 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 51 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 8,495,000$                 91,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 78.90 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 16,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 800 = ACH x Volume / 60

Construction Cost (Odor Control) 77,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 50.99 Ref: CSO Statistics

Construction Cost (Screening) 2,773,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 56.09 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 118 56
Passes 5 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,380,000$                 1,431,000$                 

Construction Cost (Disinfection) 2,811,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
8. Land Acquisition Parameters
Land Required - HREOP (SF) 45,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 90,000$                      
47,802,000$                                                

Capital Costs - Downtown Allegheny Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 237,891 CF

 1.78 MG
Total Volume 4,185,722 CF

 31.31 MG
Peak Rate 78.90 CFS

50.99 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 50.99 78.90 Ref: CSO Statistics

Construction Cost (Screening) 2,773,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 50.99 78.90 = Peak Flow x % Req Pump
Force Main Diameter (In) 49 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 7,873,000$                 88,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 78.90 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 850                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,065,000$                 7,650,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 15,800 =CFS x 200
Odor Control Flow Rate (CFM) 790 = ACH x Volume / 60

Construction Cost (Odor Control) 76,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 50.99 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 112 54
Passes 5 15.33 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,299,000$                 1,343,000$                 

Construction Cost (Disinfection) 2,642,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 17                               Input by Engineer
New Vortex Drop Shaft 17                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 15,334,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 28,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
37,557,000$                                                

Capital Costs - Downtown Allegheny Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

DA Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 3.52 $43,537 20 10.910 $474,989
Length (ft) 5202
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 17 $201,281 50 14.484 $2,915,265
Screening O&M Flow Rate (MGD) 94.20 $16,864 20 10.910 $183,987
Odor Control O&M Capacity (CFM) 44,100 $154,350 20 10.910 $1,683,949
Reserve / Replace 10% Gravity / 15% Pump $25,869

Total Annual O&M $418,000 Total PW O&M $5,309,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 94.20 $391,708 20 10.910 $4,273,512

No. Events / Yr 81
Const Cost ($) $3,712,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 94 $16,864 20 10.910 $183,987
Odor Control O&M Capacity (CFM) 4,150 $14,525 20 10.910 $158,467
Reserve / Replace 10% Gravity / 15% Pump $67,372

Total Annual O&M $483,000 Total PW O&M $5,539,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.52 $43,537 20 10.910 $474,989

No. Events / Yr 81
Const Cost ($) $11,741,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 94 $16,864 20 10.910 $183,987
Odor Control O&M Capacity (CFM) 41,500 $145,250 20 10.910 $1,584,669
Reserve / Replace 10% Gravity / 15% Pump $25,643

Total Annual O&M $285,000 Total PW O&M $3,415,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $1,145,92650

Tunnel Maintenance $1,665 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$24,109

$855,204

Tank O&M $79,119

Tunnel Storage

Tank O&M $59,046 14.48450
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Operation and Maintenance Costs

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 94.20 $391,708 20 10.910 $4,273,512
Sed. Basin O&M Flow Rate (MGD) 94.20 $10,598 50 14.484 $153,495
Screening O&M Flow Rate (MGD) 94.20 $16,864 20 10.910 $183,987
Disinfection O&M Flow Rate (MGD) 94.20 $256,382 20 10.910 $2,797,112
Odor Control O&M Capacity (CFM) 14,350.00 $50,225 20 10.910 $547,952
Reserve / Replace 10% Gravity / 15% Pump $73,815

Total Annual O&M $726,000 Total PW O&M $8,030,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 103.62 $417,462 20 10.910 $4,554,486
HREOP O&M Flow Rate (MGD) 94.20 $337,408 20 10.910 $3,681,101
Screening O&M Flow Rate (MGD) 94.20 $16,864 20 10.910 $183,987
Disinfection O&M Flow Rate (MGD) 103.62 $271,709 20 10.910 $2,964,328
Odor Control O&M Capacity (CFM) 1,400.00 $4,900 20 10.910 $53,459
Reserve / Replace 10% Gravity / 15% Pump $122,770

Total Annual O&M $1,049,000 Total PW O&M $11,560,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 103.62 $417,462 20 10.910 $4,554,486
Swirl / Vortex O&M Flow Rate (MGD) 94.20 $10,598 20 10.910 $115,622
Screening O&M Flow Rate (MGD) 94.20 $16,864 20 10.910 $183,987
Disinfection O&M Flow Rate (MGD) 103.62 $271,709 20 10.910 $2,964,328
Odor Control O&M Capacity (CFM) 14,400.00 $50,400 20 10.910 $549,861
Reserve / Replace 10% Gravity / 15% Pump $85,407

Total Annual O&M $768,000 Total PW O&M $8,454,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 94.20 $391,708 20 10.910 $4,273,512
Screening O&M Flow Rate (MGD) 94.20 $16,864 20 10.910 $183,987
Disinfection O&M Flow Rate (MGD) 94.20 $256,382 20 10.910 $2,797,112
Odor Control O&M Capacity (CFM) 1,460.00 $5,110 20 10.910 $55,750
Reserve / Replace 10% Gravity / 15% Pump $72,143

Total Annual O&M $671,000 Total PW O&M $7,383,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

DA Regional Alternative Sizing & Costs.xls SW-E-0009.pdf



Operation and Maintenance Costs

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 2.75 $36,971 20 10.910 $403,348

Length (ft) 5860
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 17 $201,281 50 14.484 $2,915,265
Screening O&M Flow Rate (MGD) 81.35 $15,387 20 10.910 $167,874
Odor Control O&M Capacity (CFM) 34,500 $120,750 20 10.910 $1,317,375
Reserve / Replace 10% Gravity / 15% Pump $22,875

Total Annual O&M $377,000 Total PW O&M $4,854,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 81.35 $355,149 20 10.910 $3,874,655

No. Events / Yr 81
Const Cost ($) $2,843,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 81 $15,387 20 10.910 $167,874
Odor Control O&M Capacity (CFM) 3,250 $11,375 20 10.910 $124,101
Reserve / Replace 10% Gravity / 15% Pump $59,229

Total Annual O&M $439,000 Total PW O&M $5,050,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 2.75 $36,971 20 10.910 $403,348

No. Events / Yr 81
Const Cost ($) $9,390,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 81 $15,387 20 10.910 $167,874
Odor Control O&M Capacity (CFM) 32,500 $113,750 20 10.910 $1,241,006
Reserve / Replace 10% Gravity / 15% Pump $22,693

Total Annual O&M $240,000 Total PW O&M $2,896,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$56,874 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,875 50 14.484 $27,159

Tank O&M

Tank O&M $73,241

14.484 $823,738

14.484 $1,060,799
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Operation and Maintenance Costs

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 81.35 $355,149 20 10.910 $3,874,655
Sed. Basin O&M Flow Rate (MGD) 81.35 $9,152 50 14.484 $132,558
Screening O&M Flow Rate (MGD) 81.35 $15,387 20 10.910 $167,874
Disinfection O&M Flow Rate (MGD) 81.35 $234,470 20 10.910 $2,558,052
Odor Control O&M Capacity (CFM) 12,400.00 $43,400 20 10.910 $473,491
Reserve / Replace 10% Gravity / 15% Pump $65,143

Total Annual O&M $658,000 Total PW O&M $7,272,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 89.49 $378,499 20 10.910 $4,129,405
HREOP O&M Flow Rate (MGD) 81.35 $309,527 20 10.910 $3,376,923
Screening O&M Flow Rate (MGD) 81.35 $15,387 20 10.910 $167,874
Disinfection O&M Flow Rate (MGD) 89.49 $248,487 20 10.910 $2,710,977
Odor Control O&M Capacity (CFM) 1,200.00 $4,200 20 10.910 $45,822
Reserve / Replace 10% Gravity / 15% Pump $107,561

Total Annual O&M $957,000 Total PW O&M $10,539,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 89.49 $378,499 20 10.910 $4,129,405
Swirl / Vortex O&M Flow Rate (MGD) 81.35 $9,152 20 10.910 $99,851
Screening O&M Flow Rate (MGD) 81.35 $15,387 20 10.910 $167,874
Disinfection O&M Flow Rate (MGD) 89.49 $248,487 20 10.910 $2,710,977
Odor Control O&M Capacity (CFM) 13,000.00 $45,500 20 10.910 $496,402
Reserve / Replace 10% Gravity / 15% Pump $75,578

Total Annual O&M $698,000 Total PW O&M $7,680,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 81.35 $355,149 20 10.910 $3,874,655
Screening O&M Flow Rate (MGD) 81.35 $15,387 20 10.910 $167,874
Disinfection O&M Flow Rate (MGD) 81.35 $234,470 20 10.910 $2,558,052
Odor Control O&M Capacity (CFM) 1,260.00 $4,410 20 10.910 $48,113
Reserve / Replace 10% Gravity / 15% Pump $63,652

Total Annual O&M $610,000 Total PW O&M $6,712,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)
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Operation and Maintenance Costs

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 2.61 $35,703 20 10.910 $389,518

Length (ft) 5554
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 17 $201,281 50 14.484 $2,915,265
Screening O&M Flow Rate (MGD) 61.75 $13,251 20 10.910 $144,563
Odor Control O&M Capacity (CFM) 32,700 $114,450 20 10.910 $1,248,643
Reserve / Replace 10% Gravity / 15% Pump $20,144

Total Annual O&M $367,000 Total PW O&M $4,744,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 61.75 $295,413 20 10.910 $3,222,938

No. Events / Yr 81
Const Cost ($) $2,685,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 62 $13,251 20 10.910 $144,563
Odor Control O&M Capacity (CFM) 3,090 $10,815 20 10.910 $117,991
Reserve / Replace 10% Gravity / 15% Pump $46,980

Total Annual O&M $376,000 Total PW O&M $4,350,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 2.61 $35,703 20 10.910 $389,518

No. Events / Yr 81
Const Cost ($) $8,959,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 62 $13,251 20 10.910 $144,563
Odor Control O&M Capacity (CFM) 30,850 $107,975 20 10.910 $1,178,001
Reserve / Replace 10% Gravity / 15% Pump $19,973

Total Annual O&M $230,000 Total PW O&M $2,777,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,777 50 14.484 $25,742

$1,045,192

Tank O&M $56,479 50

Tank O&M $72,164 50 14.484

$818,017
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Operation and Maintenance Costs

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 61.75 $295,413 20 10.910 $3,222,938
Sed. Basin O&M Flow Rate (MGD) 61.75 $6,947 50 14.484 $100,621
Screening O&M Flow Rate (MGD) 61.75 $13,251 20 10.910 $144,563
Disinfection O&M Flow Rate (MGD) 61.75 $198,224 20 10.910 $2,162,617
Odor Control O&M Capacity (CFM) 9,400.00 $32,900 20 10.910 $358,937
Reserve / Replace 10% Gravity / 15% Pump $51,811

Total Annual O&M $547,000 Total PW O&M $6,041,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 67.93 $314,836 20 10.910 $3,434,839
HREOP O&M Flow Rate (MGD) 61.75 $263,205 20 10.910 $2,871,556
Screening O&M Flow Rate (MGD) 61.75 $13,251 20 10.910 $144,563
Disinfection O&M Flow Rate (MGD) 67.93 $210,075 20 10.910 $2,291,901
Odor Control O&M Capacity (CFM) 950.00 $3,325 20 10.910 $36,276
Reserve / Replace 10% Gravity / 15% Pump $84,438

Total Annual O&M $805,000 Total PW O&M $8,864,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 67.93 $314,836 20 10.910 $3,434,839
Swirl / Vortex O&M Flow Rate (MGD) 61.75 $6,947 20 10.910 $75,794
Screening O&M Flow Rate (MGD) 61.75 $13,251 20 10.910 $144,563
Disinfection O&M Flow Rate (MGD) 67.93 $210,075 20 10.910 $2,291,901
Odor Control O&M Capacity (CFM) 10,100.00 $35,350 20 10.910 $385,666
Reserve / Replace 10% Gravity / 15% Pump $60,316

Total Annual O&M $581,000 Total PW O&M $6,393,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 61.75 $295,413 20 10.910 $3,222,938
Screening O&M Flow Rate (MGD) 61.75 $13,251 20 10.910 $144,563
Disinfection O&M Flow Rate (MGD) 61.75 $198,224 20 10.910 $2,162,617
Odor Control O&M Capacity (CFM) 960.00 $3,360 20 10.910 $36,657
Reserve / Replace 10% Gravity / 15% Pump $50,611

Total Annual O&M $511,000 Total PW O&M $5,617,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)
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Operation and Maintenance Costs

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 1.92 $29,061 20 10.910 $317,052

Length (ft) 6389
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 17 $201,281 50 14.484 $2,915,265
Screening O&M Flow Rate (MGD) 56.95 $12,748 20 10.910 $139,084
Odor Control O&M Capacity (CFM) 24,100 $84,350 20 10.910 $920,253
Reserve / Replace 10% Gravity / 15% Pump $18,223

Total Annual O&M $330,000 Total PW O&M $4,340,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 56.95 $279,856 20 10.910 $3,053,211

No. Events / Yr 81
Const Cost ($) $1,919,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 57 $12,748 20 10.910 $139,084
Odor Control O&M Capacity (CFM) 2,270 $7,945 20 10.910 $86,679
Reserve / Replace 10% Gravity / 15% Pump $43,855

Total Annual O&M $356,000 Total PW O&M $4,113,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 1.92 $29,061 20 10.910 $317,052

No. Events / Yr 81
Const Cost ($) $6,826,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 57 $12,748 20 10.910 $139,084
Odor Control O&M Capacity (CFM) 22,650 $79,275 20 10.910 $864,885
Reserve / Replace 10% Gravity / 15% Pump $18,081

Total Annual O&M $188,000 Total PW O&M $2,307,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $54,564

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $2,045 50 14.484 $29,613

Tank O&M $66,831

Surface Storage Tank

50

$790,281

14.484 $967,959

50
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Operation and Maintenance Costs

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 56.95 $279,856 20 10.910 $3,053,211
Sed. Basin O&M Flow Rate (MGD) 56.95 $6,407 50 14.484 $92,795
Screening O&M Flow Rate (MGD) 56.95 $12,748 20 10.910 $139,084
Disinfection O&M Flow Rate (MGD) 56.95 $188,683 20 10.910 $2,058,523
Odor Control O&M Capacity (CFM) 8,650.00 $30,275 20 10.910 $330,298
Reserve / Replace 10% Gravity / 15% Pump $48,522

Total Annual O&M $518,000 Total PW O&M $5,722,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 62.65 $298,256 20 10.910 $3,253,953
HREOP O&M Flow Rate (MGD) 56.95 $250,965 20 10.910 $2,738,013
Screening O&M Flow Rate (MGD) 56.95 $12,748 20 10.910 $139,084
Disinfection O&M Flow Rate (MGD) 62.65 $199,963 20 10.910 $2,181,585
Odor Control O&M Capacity (CFM) 850.00 $2,975 20 10.910 $32,457
Reserve / Replace 10% Gravity / 15% Pump $78,779

Total Annual O&M $765,000 Total PW O&M $8,424,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 62.65 $298,256 20 10.910 $3,253,953
Swirl / Vortex O&M Flow Rate (MGD) 56.95 $6,407 20 10.910 $69,899
Screening O&M Flow Rate (MGD) 56.95 $12,748 20 10.910 $139,084
Disinfection O&M Flow Rate (MGD) 62.65 $199,963 20 10.910 $2,181,585
Odor Control O&M Capacity (CFM) 8,650.00 $30,275 20 10.910 $330,298
Reserve / Replace 10% Gravity / 15% Pump $56,445

Total Annual O&M $548,000 Total PW O&M $6,031,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 56.95 $279,856 20 10.910 $3,053,211
Screening O&M Flow Rate (MGD) 56.95 $12,748 20 10.910 $139,084
Disinfection O&M Flow Rate (MGD) 56.95 $188,683 20 10.910 $2,058,523
Odor Control O&M Capacity (CFM) 880.00 $3,080 20 10.910 $33,603
Reserve / Replace 10% Gravity / 15% Pump $47,399

Total Annual O&M $485,000 Total PW O&M $5,332,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)
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Operation and Maintenance Costs

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 1.78 $27,625 20 10.910 $301,386

Length (ft) 5932
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 17 $201,281 50 14.484 $2,915,265
Screening O&M Flow Rate (MGD) 50.99 $12,137 20 10.910 $132,416
Odor Control O&M Capacity (CFM) 22,350 $78,225 20 10.910 $853,430
Reserve / Replace 10% Gravity / 15% Pump $17,194

Total Annual O&M $322,000 Total PW O&M $4,248,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 50.99 $259,942 20 10.910 $2,835,947

No. Events / Yr 81
Const Cost ($) $1,767,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 51 $12,137 20 10.910 $132,416
Odor Control O&M Capacity (CFM) 2,100 $7,350 20 10.910 $80,188
Reserve / Replace 10% Gravity / 15% Pump $40,110

Total Annual O&M $334,000 Total PW O&M $3,873,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 1.78 $27,625 20 10.910 $301,386

No. Events / Yr 81
Const Cost ($) $6,394,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 51 $12,137 20 10.910 $132,416
Odor Control O&M Capacity (CFM) 21,000 $73,500 20 10.910 $801,881
Reserve / Replace 10% Gravity / 15% Pump $17,058

Total Annual O&M $180,000 Total PW O&M $2,205,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$952,316

Tank O&M $54,184

50

14.484 $784,77750

Tank O&M $65,751

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,898 50 14.484 $27,491
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Operation and Maintenance Costs

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 50.99 $259,942 20 10.910 $2,835,947
Sed. Basin O&M Flow Rate (MGD) 50.99 $5,737 50 14.484 $83,088
Screening O&M Flow Rate (MGD) 50.99 $12,137 20 10.910 $132,416
Disinfection O&M Flow Rate (MGD) 50.99 $176,401 20 10.910 $1,924,524
Odor Control O&M Capacity (CFM) 7,800.00 $27,300 20 10.910 $297,841
Reserve / Replace 10% Gravity / 15% Pump $44,443

Total Annual O&M $482,000 Total PW O&M $5,318,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 56.09 $277,032 20 10.910 $3,022,404
HREOP O&M Flow Rate (MGD) 50.99 $235,176 20 10.910 $2,565,757
Screening O&M Flow Rate (MGD) 50.99 $12,137 20 10.910 $132,416
Disinfection O&M Flow Rate (MGD) 56.09 $186,947 20 10.910 $2,039,575
Odor Control O&M Capacity (CFM) 800.00 $2,800 20 10.910 $30,548
Reserve / Replace 10% Gravity / 15% Pump $71,777

Total Annual O&M $715,000 Total PW O&M $7,862,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 56.09 $277,032 20 10.910 $3,022,404
Swirl / Vortex O&M Flow Rate (MGD) 50.99 $5,737 20 10.910 $62,587
Screening O&M Flow Rate (MGD) 50.99 $12,137 20 10.910 $132,416
Disinfection O&M Flow Rate (MGD) 56.09 $186,947 20 10.910 $2,039,575
Odor Control O&M Capacity (CFM) 8,650.00 $30,275 20 10.910 $330,298
Reserve / Replace 10% Gravity / 15% Pump $51,840

Total Annual O&M $513,000 Total PW O&M $5,639,000

DA Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 50.99 $259,942 20 10.910 $2,835,947
Screening O&M Flow Rate (MGD) 50.99 $12,137 20 10.910 $132,416
Disinfection O&M Flow Rate (MGD) 50.99 $176,401 20 10.910 $1,924,524
Odor Control O&M Capacity (CFM) 790.00 $2,765 20 10.910 $30,166
Reserve / Replace 10% Gravity / 15% Pump $43,404

Total Annual O&M $452,000 Total PW O&M $4,966,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $54.9 $54,898,000 $0
1 $54.9 $54,898,000 $0
2 $54.9 $54,898,000 $0
4 $54.9 $54,898,000 $0
6 $54.9 $54,898,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $58.8 $55,407,451 $3,415,000
1 $54.2 $51,340,149 $2,896,000
2 $51.0 $48,222,143 $2,777,000
4 $47.6 $45,265,964 $2,307,000
6 $46.6 $44,431,925 $2,205,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $48.8 $43,465,451 $5,309,000
1 $46.4 $41,582,149 $4,854,000
2 $44.6 $39,857,143 $4,744,000
4 $43.0 $38,703,964 $4,340,000
6 $41.7 $37,427,925 $4,248,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $62.8 $57,221,451 $5,539,000
1 $58.5 $53,440,149 $5,050,000
2 $52.6 $48,260,143 $4,350,000
4 $50.6 $46,445,964 $4,113,000
6 $49.1 $45,237,925 $3,873,000
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Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $61.7 $53,196,000 $8,454,000
1 $57.4 $49,715,000 $7,680,000
2 $49.8 $43,359,000 $6,393,000
4 $48.2 $42,153,000 $6,031,000
6 $46.4 $40,725,000 $5,639,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $78.4 $66,879,000 $11,560,000
1 $71.9 $61,395,000 $10,539,000
2 $60.8 $51,959,000 $8,864,000
4 $58.5 $50,109,000 $8,424,000
6 $55.7 $47,802,000 $7,862,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $79.9 $71,879,089 $8,030,000
1 $76.5 $69,225,149 $7,272,000
2 $69.8 $63,718,143 $6,041,000
4 $68.3 $62,611,964 $5,722,000
6 $66.7 $61,419,925 $5,318,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $56.0 $48,605,000 $7,383,000
1 $52.1 $45,359,000 $6,712,000
2 $45.4 $39,743,000 $5,617,000
4 $44.1 $38,771,000 $5,332,000
6 $42.5 $37,557,000 $4,966,000

Integrated Outfalls COMBINATION-INDIVIDUAL OUTFALLS
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $53.0 $50,901,000 $2,138,000
1 $50.8 $49,550,000 $1,280,000
2 $50.3 $49,070,000 $1,206,000
4 $50.2 $48,370,000 $1,865,000
6 $49.4 $47,642,000 $1,762,000
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Cost Summary

Figure 3 – Downtown Allegheny Region Alternative Costs
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Exceedance Summary

Region Name Downtown Allegheny Results Summary

Structures within Region Number of Events: 81
Model ID Downtown  Allegheny.1 Peak Volume: 469,984 ft3

Structure Type Regional 3.52 MG
PWSA Sewershed Downtown Allegheny Total Volume: 4,185,722 ft3

Stream of Discharge Allegheny River 31.31 MG
NPDES Permit Number N/A Peak Rate: 145.76 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:11 2149 1/5/2005 14:45 469983.79 3515.714 0 28.11 20

5/13/2005 22:30 154 5/13/2005 22:45 367965.32 2752.565 1 92.35 3
11/29/2005 6:45 449 11/29/2005 11:15 349241.97 2612.505 2 45.70 10

8/20/2005 18:15 79 8/20/2005 19:00 273541.53 2046.227 3 145.76 0
2/14/2005 5:56 999 2/14/2005 10:00 256636.34 1919.768 4 15.14 31

11/14/2005 21:38 596 11/15/2005 4:00 242769.39 1816.036 5 44.25 11

7/5/2005 16:15 119 7/5/2005 17:00 237891.45 1779.547 6 125.88 1
3/28/2005 8:58 679 3/28/2005 10:15 222456.63 1664.087 7 30.29 14

4/1/2005 19:50 1109 4/2/2005 6:45 139231.50 1041.521 8 29.85 17

1/11/2005 7:53 630 1/11/2005 11:30 134641.10 1007.183 9 24.70 22

1/3/2005 8:53 1036 1/3/2005 14:00 115521.46 864.158 10 21.33 25

5/14/2005 16:00 437 5/14/2005 16:30 115498.90 863.989 11 88.12 4
10/24/2005 12:33 1963 10/25/2005 3:45 114858.12 859.196 12 16.05 29

4/23/2005 3:45 530 4/23/2005 4:00 107010.89 800.495 13 65.87 9

9/29/2005 5:30 60 9/29/2005 5:45 93504.88 699.463 14 95.55 2
7/26/2005 19:45 173 7/26/2005 20:00 79764.68 596.680 15 78.90 6

8/29/2005 9:31 370 8/29/2005 13:45 79188.05 592.366 16 83.46 5
1/8/2005 1:07 401 1/8/2005 5:15 65288.24 488.389 17 29.79 18

5/11/2005 22:35 109 5/12/2005 0:00 61367.71 459.061 18 27.73 21

2/9/2005 14:26 169 2/9/2005 16:45 56408.40 421.963 19 30.02 16

2/20/2005 15:28 1172 2/20/2005 20:00 55979.30 418.753 20 28.78 19

5/28/2005 8:36 612 5/28/2005 13:15 54660.92 408.891 21 34.20 13

3/23/2005 11:46 164 3/23/2005 12:45 52289.10 391.149 22 15.42 30

10/7/2005 8:56 258 10/7/2005 10:50 51015.39 381.621 23 23.05 23

1/12/2005 0:45 179 1/12/2005 1:30 47143.33 352.656 24 30.17 15

1/13/2005 21:37 330 1/14/2005 2:15 45894.54 343.314 25 20.37 26

12/15/2005 11:05 571 12/15/2005 14:00 44680.02 334.229 26 22.56 24

11/9/2005 4:15 36 11/9/2005 4:30 41371.52 309.480 27 75.09 7

7/25/2005 13:15 318 7/25/2005 13:30 33428.14 250.059 28 67.88 8

6/11/2005 17:35 44 6/11/2005 18:00 30660.92 229.359 29 40.97 12

7/15/2005 17:22 67 7/15/2005 18:00 24076.61 180.105 30 17.53 28

5/23/2005 16:15 44 5/23/2005 16:30 18132.46 135.640 31 13.83 32

10/22/2005 6:37 647 10/22/2005 16:45 16245.89 121.527 32 10.72 34

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

A-1 thru A-15 

Region 1
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

4/22/2005 15:51 320 4/22/2005 18:05 11029.50 82.506 33 7.85 35

11/9/2005 19:21 58 11/9/2005 19:45 10219.55 76.447 34 18.37 27

11/16/2005 4:05 484 11/16/2005 7:35 8512.20 63.676 35 5.97 36

7/16/2005 9:16 190 7/16/2005 11:45 8239.40 61.635 36 5.13 39

8/27/2005 15:16 78 8/27/2005 15:35 8105.78 60.635 37 11.48 33

7/17/2005 16:30 60 7/17/2005 16:45 4273.99 31.972 38 5.43 38

11/1/2005 14:46 167 11/1/2005 16:35 4263.67 31.894 39 5.54 37

2/16/2005 7:05 83 2/16/2005 8:15 3318.73 24.826 40 1.83 44

3/23/2005 2:36 190 3/23/2005 5:15 3224.98 24.124 41 2.01 42

10/21/2005 19:01 189 10/21/2005 22:05 2733.50 20.448 42 2.75 40

8/8/2005 8:37 96 8/8/2005 9:45 2047.07 15.313 43 0.71 51

7/21/2005 14:25 30 7/21/2005 14:45 1851.48 13.850 44 1.89 43

5/14/2005 7:15 153 5/14/2005 9:40 1777.94 13.300 45 1.20 46

6/3/2005 8:55 48 6/3/2005 9:15 1775.91 13.285 46 1.38 45

3/27/2005 16:49 80 3/27/2005 17:15 1554.41 11.628 47 0.99 47

5/20/2005 3:08 442 5/20/2005 7:35 1404.21 10.504 48 0.52 56

12/25/2005 11:39 113 12/25/2005 12:45 1150.74 8.608 49 0.67 53

9/26/2005 5:37 263 9/26/2005 9:40 1129.39 8.448 50 0.48 60

11/6/2005 9:51 256 11/6/2005 10:00 1066.20 7.976 51 2.36 41

1/30/2005 12:45 44 1/30/2005 13:00 875.98 6.553 52 0.73 50

6/16/2005 11:07 116 6/16/2005 11:30 668.09 4.998 53 0.54 55

4/20/2005 19:35 233 4/20/2005 19:45 642.92 4.809 54 0.49 57

6/14/2005 18:55 75 6/14/2005 19:50 591.88 4.428 55 0.71 52

3/24/2005 9:36 47 3/24/2005 9:50 580.47 4.342 56 0.49 59

4/30/2005 6:27 43 4/30/2005 6:45 516.68 3.865 57 0.49 58

5/7/2005 13:20 59 5/7/2005 13:30 488.68 3.656 58 0.74 49

10/26/2005 8:54 118 10/26/2005 9:00 443.87 3.320 59 0.24 64

8/5/2005 10:51 57 8/5/2005 11:00 438.85 3.283 60 0.18 68

7/18/2005 7:51 18 7/18/2005 8:05 435.95 3.261 61 0.75 48

12/26/2005 6:54 265 12/26/2005 7:30 405.03 3.030 62 0.14 71

11/8/2005 14:50 33 11/8/2005 15:10 397.40 2.973 63 0.30 63

11/24/2005 9:26 160 11/24/2005 9:55 392.90 2.939 64 0.22 65

10/21/2005 7:21 107 10/21/2005 7:30 366.39 2.741 65 0.59 54

4/3/2005 0:51 872 4/3/2005 1:50 360.26 2.695 66 0.30 62

7/12/2005 20:17 46 7/12/2005 20:40 330.16 2.470 67 0.19 67

2/25/2005 13:43 55 2/25/2005 14:15 280.46 2.098 68 0.11 72

4/27/2005 1:07 43 4/27/2005 1:40 277.23 2.074 69 0.16 70

1/9/2005 7:06 105 1/9/2005 7:15 234.46 1.754 70 0.04 77

3/12/2005 11:43 35 3/12/2005 12:00 201.44 1.507 71 0.20 66

6/3/2005 16:50 16 6/3/2005 17:00 199.36 1.491 72 0.42 61

3/8/2005 0:47 229 3/8/2005 1:20 146.59 1.097 73 0.16 69

1/15/2005 7:36 64 1/15/2005 7:50 123.57 0.924 74 0.04 79

1/13/2005 6:06 58 1/13/2005 6:40 117.11 0.876 75 0.04 78

8/26/2005 21:04 69 8/26/2005 21:55 72.65 0.543 76 0.07 74

6/6/2005 9:57 12 6/6/2005 10:05 50.80 0.380 77 0.11 73

3/23/2005 20:59 10 3/23/2005 21:05 21.31 0.159 78 0.04 80

6/17/2005 1:23 7 6/17/2005 1:25 17.44 0.130 79 0.05 76

12/9/2005 3:52 7 12/9/2005 3:55 17.08 0.128 80 0.05 75
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Exceedance Summary

Region Name Downtown Allegheny Results Summary

Structures within Region Number of Events: 81
Model ID Downtown  Allegheny.1 Peak Volume: 469,984 ft3

Structure Type Regional 3.52 MG
PWSA Sewershed Downtown Allegheny Total Volume: 4,185,722 ft3

Stream of Discharge Allegheny River 31.31 MG
NPDES Permit Number N/A Peak Rate: 145.76 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

A-1 thru A-15 

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Downtown Allegheny Region CSO Volume
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Figure 2 - Downtown Allegheny Region CSO Peak Flow Rate
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Downtown Allegheny Regional Report 1 

E.2.1 DA – DOWNTOWN ALLEGHENY REGION 

Description of Region 

The Downtown Allegheny Region is located along the southern bank of the Allegheny River in 

the Downtown Business District neighborhood. The Region consists of the following 

sewersheds/tributary areas:  

• A-01, NPDES# 008PA01 

• A-02, NPDES# 008RA02 

• A-03, NPDES# 008RA03 

• A-04, NPDES# 008RA04 

• A-05, NPDES# 008RA05  

• A-06, NPDES# 008SA06 

• A-07, NPDES# 008SA07 

• A-08, NPDES# 008SA08 

• A-09, NPDES# 008SA09 

• A-10, NPDES# 008SA10 

• A-11, NPDES# 009JA11 

• A-12, NPDES# 009JA12 

• A-13, NPDES# 009JA13 

• A-13A, NPDES# 009JA13A 

• A-14, NPDES# 009KA14 
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Downtown Allegheny Regional Report 2 

• A-14A, NPDES# 009FA14A 

• A-15, NPDES# 009FA15 

The Region serves approximately 270 acres of commercial and residential property in the 

Downtown Business District neighborhood within the City of Pittsburgh. The Region’s 

collection and conveyance system consists of approximately 76,000 linear feet (14 miles) of 

sewers and 449 manholes.  Nearly all of the service area is combined sewer.  Attachment 1 – 

Downtown Allegheny Region Tributary Area Map illustrates the location of the trunk sewers, 

outfalls, regulators, and overall tributary area. 

The Downtown Allegheny Region typically experiences 81 overflow events during the Typical 

Year Baseline Condition simulation (2005).  The maximum overflow volume during the Typical 

Year Baseline Conditions simulation (2005) discharging from the Downtown Allegheny Region 

is 3.52 MG.  The peak overflow rate during the Typical Year Baseline Conditions simulation 

(2005) discharging from the Downtown Allegheny Region is approximately 146 CFS.  Figure 1 

– Downtown Allegheny Region CSO Volume and Figure 2 – Downtown Allegheny Region CSO 

Peak Flow Rate illustrate the CSO volume and peak flow characteristics of the 21 largest CSO 

events during the Typical Year Baseline Conditions simulation (2005). 

Regional consolidation sewers are typically a necessary component of all storage and treatment 

alternatives.  They collect overflows from individual outfalls and convey those flows to the 

Regional storage or treatment alternative. A consolidation sewer of up to 5650 feet long could be 

required for the Downtown Allegheny Region, depending upon where the final CSO control 

alternative was sited. 

There appears to be a limited amount of available space for potential storage or treatment 

facilities in close proximity to Fort Duquesne Bridge in Point State Park.  Bordering this location 

are the Fort Duquesne Bridge and I-279 on-ramps and the Allegheny River.  Within the confines 

of these critical infrastructure and natural boundaries are approximately 1.5 acres of property 

where a storage or treatment facility could potentially be located.  
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Figure 1 - Downtown Allegheny Region CSO Volume
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Figure 2 - Downtown Allegheny Region CSO Peak Flow Rate
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Downtown Allegheny Regional Report 4 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the 

Downtown Allegheny Region outfalls.  Attachment 2 identifies the technologies that have been 

brought forward to be included in Regional CSO control alternatives.  The following paragraphs 

describe these alternatives in more detail. 

Integrated Alternatives 

Integrated Outfalls  

• Construct the highest ranked outfall-specific CSO control alternative for each outfall within 

the Region in lieu of a single Regional control alternative.  This combination of highest 

ranked outfall-specific alternatives may include different types of CSO control technologies, 

but would not require a Regional consolidation sewer. 

Collection System Control Alternatives 

CS4-DA: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  It should be noted that approximately 

15 acres of the Region are already separated.  The separation of sanitary and storm sewers 

would reduce the hydraulic loadings from the entire Region.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs.   

Storage Alternatives 

S2-DA: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 
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Downtown Allegheny Regional Report 5 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

S3-DA: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-DA: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

Treatment Alternatives 

T1-DA: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  

T2-DA: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 
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equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

T3-DA: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-DA: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Downtown Allegheny Region Alternative Costs illustrates the planning level present 

worth costs associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 untreated 

overflows per year. 

The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.2.1 DA – DOWNTOWN ALLEGHENY REGION. 

SW-E-0010.pdf



 

Downtown Allegheny Regional Report 7 

Figure 3 – Downtown Allegheny Region Alternative Costs
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Recommendations 

It is recommended that the following alternative be carried forward to the next level of analysis: 

• S3-DA:  Tunnel Storage.  This alternative resulted in the highest score for control levels 

of 0, 1, 2, 4 and 6 events per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 

Significant Issues 

Significant issues associated with the highly ranked alternatives include 

General 

1. Traffic control and congestion 

2. Proximity of work to large buildings, bridges and Point State Park 
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S3 – Tunnel Storage 

1. Must determine accurate and detailed geologic conditions prior to proceeding 

2. Requires local WWTP capacity for stored volume 

3. Significant construction required 

4. Near surface consolidation system can be difficult to construct 
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Downtown Allegheny Region - 0 Overflows / Year
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Alternative Scoring Sheet - Downtown Allegheny Region - 1 Overflow / Year
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Alternative Scoring Sheet - Downtown Allegheny Region - 2 Overflows / Year
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Alternative Scoring Sheet - Downtown Allegheny Region - 4 Overflows / Year
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Alternative Scoring Sheet - Downtown Allegheny Region - 6 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in 
interruption to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. 
For example, storage tank installation that requires significant excavation in heavily populated area. Site 
specific. 1

4 4 4 4 4

1 1 1 1

5
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

5 5 5

1

5
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in 
interruption to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. 
For example, storage tank installation that requires significant excavation in heavily populated area. Site 
specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

2 2 2 2 2

2 2 2 2

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in 
interruption to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. 
For example, storage tank installation that requires significant excavation in heavily populated area. Site 
specific. 3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

5 5 5 5

3 3 3

5

5
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 5 5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

33 2 2 3
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in 
interruption to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. 
For example, storage tank installation that requires significant excavation in heavily populated area. Site 
specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

43 1 3 3
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in 
interruption to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. 
For example, storage tank installation that requires significant excavation in heavily populated area. Site 
specific. 3

2 2 2 2 2

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

31 1 1 2
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in 
interruption to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. 
For example, storage tank installation that requires significant excavation in heavily populated area. Site 
specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

2 2 2 2 2

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland.

1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

1 1 1

1

Actual Scores

1 1 1

11
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in 
interruption to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. 
For example, storage tank installation that requires significant excavation in heavily populated area. Site 
specific. 2

1 1 1 1 1

2 2 2 2

3
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 3 4 4
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in 
interruption to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. 
For example, storage tank installation that requires significant excavation in heavily populated area. Site 
specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

4 4 4 4 4

3 3 3 3

3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

3 3 3 3 3

2 2 2 2
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in 
interruption to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. 
For example, storage tank installation that requires significant excavation in heavily populated area. Site 
specific. 1

3 3 3 3 3

1 1 1 1

3
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

4 4 4

3

5
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 3

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.566

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.566

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.566

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.566

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.566

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.722

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.722

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.705

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.742

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.742

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.826

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.858

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.842

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.842

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.810

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.667

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.631

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.614

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.651

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.651

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.443

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.369

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.443

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.443

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.479

T1-Vortex

T1-Vortex

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.280

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.317

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.474

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.511

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.511

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.701

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.665

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.601

Integrated Outfalls

Integrated Outfalls

Integrated Outfalls
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.601

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.601

Integrated Outfalls

Integrated Outfalls
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Alternative Scoring Sheet
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Alternative Scoring Sheet - Strip District Region - 2 Overflows / Year
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Alternative Scoring Sheet - Strip District Region - 4 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 1,065,650 CF

 7.97 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 236.37 CFS

152.76 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                               440 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 88,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 12                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 468,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 191,664 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 383,000$                    
88,851,000$                                                

SEWER SEPARATION
Capital Costs - Strip District Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 1,065,650 CF

 7.97 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 236.37 CFS

152.76 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 7.97 1,066,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 9.96 1,333,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 18 Input by Engineer
Tunnel Volume / Ft length (CF) 254.34                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,241                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 12 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 23,067,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.97 12.33 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 2,595,000$                 68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 19.70 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 25 Input by Engineer

Construction Cost (Consolidation Pipe) 563,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,000,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 100,000 = ACH x Volume / 60

Construction Cost (Odor Control) 3,380,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 152.76 Ref: CSO Statistics

Construction Cost (Screening) 7,485,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.97 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.99 = Peak Vol/DW Time

Construction Cost 9,935,886$                 
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 12                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,704,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 30,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,993 250 SF / MGD
Land Required - Odor Control (SF) 5,000 500 SF / 10,000 CFM
Land Required - Screening (SF) 38,190 250 SF / MGD
Land Required - Regulator (SF) 120,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 195,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 390,000$                    
55,187,886$                                                TOTAL CAPITAL COST

Capital Costs - Strip District Region 

0 Overflows / Year
TUNNEL STORAGE

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 1,065,650 CF

 7.97 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 236.37 CFS

152.76 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.97 1,066,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.38 1,254,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 355 = (Vol / SWD * 1.5)1/2

Width (Ft) 237 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.44 1,262,025 Sufficient Volume
Tank Area (SF) 84,000 = Length x Width

Construction Cost (Storage Tank) 9,059,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 152.76 236.37 = Peak Rate
Force Main Diameter (In) 85 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 20,288,000$               265,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 236.37 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,881,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,410 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 530,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 152.76 Ref: CSO Statistics

Construction Cost (Screening) 7,485,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.97 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.99 = Peak Vol/DW Time

Construction Cost 9,935,886$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 138,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 276,000$                    
71,480,886$                                                TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Strip District Region 

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 1,065,650 CF

 7.97 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 236.37 CFS

152.76 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.97 1,066,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.38 1,254,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 355 = (Vol / SWD * 1.5)1/2

Width (Ft) 237 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.44 1,262,025 Sufficient Volume
Tank Area (SF) 84,000 = Length x Width

Construction Cost (Storage Tank) 25,462,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.97 12.33 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 2,595,000$                 68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 236.37 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,881,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 94,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,222,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 152.76 Ref: CSO Statistics

Construction Cost (Screening) 7,485,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.97 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.99 = Peak Vol/DW Time

Construction Cost 9,935,886$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 138,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 276,000$                    
72,685,886$                                                TOTAL CAPITAL COST

Capital Costs - Strip District Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 1,065,650 CF

 7.97 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 236.37 CFS

152.76 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 152.76 236.37                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 16

Construction Cost (Swirl / Vortex) 6,521,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 168.03 260.01 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 89 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 22,152,000$               280,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 236.37 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 462,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 23,100 = ACH x Volume / 60

Construction Cost (Odor Control) 1,072,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 152.76 Ref: CSO Statistics

Construction Cost (Screening) 7,485,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 168.03 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 203 97
Passes / Detention (Min) 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,521,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 159,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 318,000$                    
63,991,000$                                                TOTAL CAPITAL COST

Capital Costs - Strip District Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 1,065,650 CF

 7.97 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 236.37 CFS

152.76 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 152.76 236.37 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 25,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 227 OK =(Surf Area x 2)1/2

Width (Ft) 113 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.30 307,812

Construction Cost (CSOTF) 17,037,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 152.76 236.37 = Peak Rate
Force Main Diameter (In) 85 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 20,288,000$               265,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 236.37 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 462,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 23,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,072,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 152.76 Ref: CSO Statistics

Construction Cost (Screening) 7,485,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 152.76 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 193 93
Passes / Detention (Min) 7 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,440,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.30 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.15 = Peak Vol/DW Time

Construction Cost 8,558,901$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 67,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 134,000$                    
80,921,901$                                                

Capital Costs - Strip District Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 1,065,650 CF

 7.97 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 236.37 CFS

152.76 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 152.76 236.37                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 61 OK =(Surf Area x 2)1/2

Width (Ft) 31 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 27,365,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 168.03 260.01 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 89 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 22,152,000$               280,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 236.37 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 45,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,250 = ACH x Volume / 60

Construction Cost (Odor Control) 173,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 152.76 Ref: CSO Statistics

Construction Cost (Screening) 7,485,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 168.03 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 203 97
Passes / Detention (Min) 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,521,000$                 3,479,000$                 

Construction Cost (Disinfection) 6,000,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 12                               FALSE Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 260,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 93,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 186,000$                    
76,719,000$                                                

Capital Costs - Strip District Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 1,065,650 CF

 7.97 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 236.37 CFS

152.76 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 152.76 236.37 Ref: CSO Statistics

Construction Cost (Screening) 7,485,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 152.76 236.37 = Peak Flow x % Req Pump
Force Main Diameter (In) 85 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 20,288,000$               265,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 236.37 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 47,300 =CFS x 200
Odor Control Flow Rate (CFM) 2,370 = ACH x Volume / 60

Construction Cost (Odor Control) 180,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 152.76 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 193 93
Passes / Detention (Min) 7 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,440,000$                 3,238,000$                 

Construction Cost (Disinfection) 5,678,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 39,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 78,000$                      
57,616,000$                                                

Capital Costs - Strip District Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 649,285 CF

 4.86 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 220.93 CFS

142.78 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 440 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 88,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 12                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 468,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 191,664 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 383,000$                    
88,851,000$                                                TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Strip District Region 

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 649,285 CF

 4.86 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 220.93 CFS

142.78 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 4.86 649,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 6.07 811,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14 Input by Engineer
Tunnel Volume / Ft length (CF) 153.86                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,271                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 12 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 16,605,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.86 7.51 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 2,182,000$                 59,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 18.41 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 563,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,217,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 60,850 = ACH x Volume / 60

Construction Cost (Odor Control) 2,290,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 142.78 Ref: CSO Statistics

Construction Cost (Screening) 7,023,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.86 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.43 = Peak Vol/DW Time

Construction Cost 9,179,185$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 12                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,704,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 30,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,214 250 SF / MGD
Land Required - Odor Control (SF) 3,043 500 SF / 10,000 CFM
Land Required - Screening (SF) 35,695 250 SF / MGD
Land Required - Regulator (SF) 120,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 190,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 380,000$                    
45,985,185$                                                

Capital Costs - Strip District Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 649,285 CF

 4.86 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 220.93 CFS

142.78 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.86 649,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.71 764,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 277 = (Vol / SWD * 1.5)1/2

Width (Ft) 185 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.75 768,675 Sufficient Volume
Tank Area (SF) 51,000 = Length x Width

Construction Cost (Storage Tank) 5,279,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 142.78 220.93 = Peak Rate
Force Main Diameter (In) 82 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 19,071,000$               254,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 220.93 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,146,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,730 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 360,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 142.78 Ref: CSO Statistics

Construction Cost (Screening) 7,023,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.86 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.43 = Peak Vol/DW Time

Construction Cost 9,179,185$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 92,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 184,000$                    
64,992,185$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Strip District Region 

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 649,285 CF

 4.86 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 220.93 CFS

142.78 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.86 649,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.71 764,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 277 = (Vol / SWD * 1.5)1/2

Width (Ft) 185 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.75 768,675 Sufficient Volume
Tank Area (SF) 51,000 = Length x Width

Construction Cost (Storage Tank) 15,871,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.86 7.51 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 2,182,000$                 59,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 220.93 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,146,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 57,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,185,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 142.78 Ref: CSO Statistics

Construction Cost (Screening) 7,023,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.86 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.43 = Peak Vol/DW Time

Construction Cost 9,179,185$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 92,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 184,000$                    
60,325,185$                                                

Capital Costs - Strip District Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 649,285 CF

 4.86 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 220.93 CFS

142.78 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 142.78 220.93                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 15

Construction Cost (Swirl / Vortex) 6,257,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 157.06 243.02 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 86 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 20,813,000$               268,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 220.93 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 433,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 21,650 = ACH x Volume / 60

Construction Cost (Odor Control) 1,019,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 142.78 Ref: CSO Statistics

Construction Cost (Screening) 7,023,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 157.06 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 196 94
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,465,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 148,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 296,000$                    
61,783,000$                                                

Capital Costs - Strip District Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 649,285 CF

 4.86 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 220.93 CFS

142.78 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 142.78 220.93 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 23,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 219 OK =(Surf Area x 2)1/2

Width (Ft) 110 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.16 289,080

Construction Cost (CSOTF) 16,942,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 142.78 220.93 = Peak Rate
Force Main Diameter (In) 82 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 19,071,000$               254,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 220.93 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 434,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 21,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,021,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 142.78 Ref: CSO Statistics

Construction Cost (Screening) 7,023,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 142.78 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 187 90
Passes 7 15.24 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,373,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.86 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.43 = Peak Vol/DW Time

Construction Cost 9,179,185$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 63,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 126,000$                    
79,631,185$                                                

Capital Costs - Strip District Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 649,285 CF

 4.86 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 220.93 CFS

142.78 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 142.78 220.93                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,680 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 59 OK =(Surf Area x 2)1/2

Width (Ft) 29 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 25,514,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 157.06 243.02 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 86 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 20,813,000$               268,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 220.93 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 41,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,050 = ACH x Volume / 60

Construction Cost (Odor Control) 161,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 142.78 Ref: CSO Statistics

Construction Cost (Screening) 7,023,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 157.06 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 196 94
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,465,000$                 3,305,000$                 

Construction Cost (Disinfection) 5,770,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 12                               FALSE Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 260,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 88,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 176,000$                    
72,803,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Strip District Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 649,285 CF

 4.86 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 220.93 CFS

142.78 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 142.78 220.93 Ref: CSO Statistics

Construction Cost (Screening) 7,023,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 142.78 220.93 = Peak Flow x % Req Pump
Force Main Diameter (In) 82 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 19,071,000$               254,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 220.93 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,987,000$                 10,831,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 44,200 =CFS x 200
Odor Control Flow Rate (CFM) 2,210 = ACH x Volume / 60

Construction Cost (Odor Control) 170,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 142.78 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 187 90
Passes 7 15.24 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,373,000$                 3,085,000$                 

Construction Cost (Disinfection) 5,458,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 38,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 76,000$                      
55,694,000$                                                

Capital Costs - Strip District Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 590,794 CF

 4.42 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 172.72 CFS

111.62 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 440 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 88,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 12                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 468,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 191,664 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 383,000$                    
88,851,000$                                                TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - Strip District Region 
SEWER SEPARATION

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 590,794 CF

 4.42 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 172.72 CFS

111.62 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 4.42 591,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 5.52 739,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14 Input by Engineer
Tunnel Volume / Ft length (CF) 153.86                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,803                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 12 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 15,131,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.42 6.84 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 2,115,000$                 57,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 14.39 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 563,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,109,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 55,450 = ACH x Volume / 60

Construction Cost (Odor Control) 2,129,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 111.62 Ref: CSO Statistics

Construction Cost (Screening) 5,580,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.42 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.21 = Peak Vol/DW Time

Construction Cost 9,072,916$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 12                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,704,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 30,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,105 250 SF / MGD
Land Required - Odor Control (SF) 2,773 500 SF / 10,000 CFM
Land Required - Screening (SF) 27,906 250 SF / MGD
Land Required - Regulator (SF) 120,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 182,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 364,000$                    
42,715,916$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - Strip District Region 

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 590,794 CF

 4.42 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 172.72 CFS

111.62 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.42 591,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.20 695,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 265 = (Vol / SWD * 1.5)1/2

Width (Ft) 177 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.26 703,575 Sufficient Volume
Tank Area (SF) 47,000 = Length x Width

Construction Cost (Storage Tank) 4,763,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 111.62 172.72 = Peak Rate
Force Main Diameter (In) 73 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 15,270,000$               222,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.72 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,792,000$                 8,980,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,043,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,220 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 334,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 111.62 Ref: CSO Statistics

Construction Cost (Screening) 5,580,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.42 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.21 = Peak Vol/DW Time

Construction Cost 9,072,916$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 85,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 170,000$                    
57,007,916$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Strip District Region 

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 590,794 CF

 4.42 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 172.72 CFS

111.62 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.42 591,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.20 695,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 265 = (Vol / SWD * 1.5)1/2

Width (Ft) 177 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.26 703,575 Sufficient Volume
Tank Area (SF) 47,000 = Length x Width

Construction Cost (Storage Tank) 14,523,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.42 6.84 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 2,115,000$                 57,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.72 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,792,000$                 8,980,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,043,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 52,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,030,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 111.62 Ref: CSO Statistics

Construction Cost (Screening) 5,580,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.42 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.21 = Peak Vol/DW Time

Construction Cost 9,072,916$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 85,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 170,000$                    
55,143,916$                                                

Capital Costs - Strip District Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 590,794 CF

 4.42 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 172.72 CFS

111.62 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 111.62 172.72                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 12

Construction Cost (Swirl / Vortex) 5,383,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 122.79 189.99 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 16,631,000$               233,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.72 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,792,000$                 8,980,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 346,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 17,300 = ACH x Volume / 60

Construction Cost (Odor Control) 855,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 111.62 Ref: CSO Statistics

Construction Cost (Screening) 5,580,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 122.79 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 174 83
Passes 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,211,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 116,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 232,000$                    
52,721,000$                                                

Capital Costs - Strip District Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 590,794 CF

 4.42 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 172.72 CFS

111.62 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 111.62 172.72 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 18,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 194 OK =(Surf Area x 2)1/2

Width (Ft) 97 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.69 225,816

Construction Cost (CSOTF) 16,676,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 111.62 172.72 = Peak Rate
Force Main Diameter (In) 73 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 15,270,000$               222,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.72 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,792,000$                 8,980,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 339,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 16,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 841,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 111.62 Ref: CSO Statistics

Construction Cost (Screening) 5,580,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 111.62 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 165 79
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,103,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.42 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.21 = Peak Vol/DW Time

Construction Cost 9,072,916$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 50,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 100,000$                    
71,460,916$                                                

Capital Costs - Strip District Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 590,794 CF

 4.42 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 172.72 CFS

111.62 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 111.62 172.72                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,320 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 52 OK =(Surf Area x 2)1/2

Width (Ft) 26 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 19,861,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 122.79 189.99 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 16,631,000$               233,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.72 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,792,000$                 8,980,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 32,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,600 = ACH x Volume / 60

Construction Cost (Odor Control) 132,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 111.62 Ref: CSO Statistics

Construction Cost (Screening) 5,580,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 122.79 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 174 83
Passes 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,211,000$                 2,755,000$                 

Construction Cost (Disinfection) 4,966,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 12                               FALSE Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 260,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 74,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 148,000$                    
58,583,000$                                                

Capital Costs - Strip District Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 590,794 CF

 4.42 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 172.72 CFS

111.62 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 111.62 172.72 Ref: CSO Statistics

Construction Cost (Screening) 5,580,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 111.62 172.72 = Peak Flow x % Req Pump
Force Main Diameter (In) 73 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 15,270,000$               222,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.72 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,792,000$                 8,980,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 34,500 =CFS x 200
Odor Control Flow Rate (CFM) 1,730 = ACH x Volume / 60

Construction Cost (Odor Control) 141,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 111.62 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 165 79
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,103,000$                 2,554,000$                 

Construction Cost (Disinfection) 4,657,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 34,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 68,000$                      
47,534,000$                                                

Capital Costs - Strip District Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 478,716 CF

 3.58 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 148.03 CFS

95.67 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 440 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 88,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 12                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 468,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 191,664 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 383,000$                    
88,851,000$                                                

Capital Costs - Strip District Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 478,716 CF

 3.58 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 148.03 CFS

95.67 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.58 479,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.48 599,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 12 Input by Engineer
Tunnel Volume / Ft length (CF) 113.04                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,299                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 12 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 14,123,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.58 5.54 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 1,982,000$                 55,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 12.34 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 563,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 899,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 44,950 = ACH x Volume / 60

Construction Cost (Odor Control) 1,806,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 95.67 Ref: CSO Statistics

Construction Cost (Screening) 4,842,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.58 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.79 = Peak Vol/DW Time

Construction Cost 8,869,313$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 12                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,704,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 30,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 895 250 SF / MGD
Land Required - Odor Control (SF) 2,248 500 SF / 10,000 CFM
Land Required - Screening (SF) 23,917 250 SF / MGD
Land Required - Regulator (SF) 120,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 177,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 354,000$                    
40,298,313$                                                TOTAL CAPITAL COST

Capital Costs - Strip District Region 
TUNNEL STORAGE
4 Overflows / Year

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 478,716 CF

 3.58 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 148.03 CFS

95.67 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.58 479,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.21 564,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 238 = (Vol / SWD * 1.5)1/2

Width (Ft) 159 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.25 567,630 Sufficient Volume
Tank Area (SF) 38,000 = Length x Width

Construction Cost (Storage Tank) 3,787,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 95.67 148.03 = Peak Rate
Force Main Diameter (In) 67 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 13,323,000$               202,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 148.03 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 8,446,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 846,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,230 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 283,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 95.67 Ref: CSO Statistics

Construction Cost (Screening) 4,842,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.58 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.79 = Peak Vol/DW Time

Construction Cost 8,869,313$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 73,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 146,000$                    
52,158,313$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Strip District Region 

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 478,716 CF

 3.58 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 148.03 CFS

95.67 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.58 479,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.21 564,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 238 = (Vol / SWD * 1.5)1/2

Width (Ft) 159 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.25 567,630 Sufficient Volume
Tank Area (SF) 38,000 = Length x Width

Construction Cost (Storage Tank) 11,942,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.58 5.54 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 1,982,000$                 55,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 148.03 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 8,446,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 846,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 42,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,722,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 95.67 Ref: CSO Statistics

Construction Cost (Screening) 4,842,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.58 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.79 = Peak Vol/DW Time

Construction Cost 8,869,313$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 73,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 146,000$                    
50,264,313$                                                

Capital Costs - Strip District Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 478,716 CF

 3.58 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 148.03 CFS

95.67 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 95.67 148.03                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 10

Construction Cost (Swirl / Vortex) 4,899,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 105.24 162.84 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 71 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 14,490,000$               215,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 148.03 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 8,446,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 288,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 14,400 = ACH x Volume / 60

Construction Cost (Odor Control) 740,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 95.67 Ref: CSO Statistics

Construction Cost (Screening) 4,842,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 105.24 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 161 77
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,036,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 99,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 198,000$                    
48,126,000$                                                

Capital Costs - Strip District Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 478,716 CF

 3.58 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 148.03 CFS

95.67 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 95.67 148.03 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 16,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 180 OK =(Surf Area x 2)1/2

Width (Ft) 90 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.45 194,400

Construction Cost (CSOTF) 16,574,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 95.67 148.03 = Peak Rate
Force Main Diameter (In) 67 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 13,323,000$               202,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 148.03 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 8,446,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 292,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 14,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 748,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 95.67 Ref: CSO Statistics

Construction Cost (Screening) 4,842,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 95.67 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 153 74
Passes 7 15.30 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,927,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.58 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.79 = Peak Vol/DW Time

Construction Cost 8,869,313$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 44,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 88,000$                      
67,279,313$                                                

Capital Costs - Strip District Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 478,716 CF

 3.58 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 148.03 CFS

95.67 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 95.67 148.03                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,130 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 49 OK =(Surf Area x 2)1/2

Width (Ft) 24 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 17,041,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 105.24 162.84 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 71 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 14,490,000$               215,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 148.03 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 8,446,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 28,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,400 = ACH x Volume / 60

Construction Cost (Odor Control) 119,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 95.67 Ref: CSO Statistics

Construction Cost (Screening) 4,842,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 105.24 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 161 77
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,036,000$                 2,463,000$                 

Construction Cost (Disinfection) 4,499,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 12                               FALSE Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 260,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 66,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 132,000$                    
51,480,000$                                                

Capital Costs - Strip District Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 478,716 CF

 3.58 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 148.03 CFS

95.67 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 95.67 148.03 Ref: CSO Statistics

Construction Cost (Screening) 4,842,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 95.67 148.03 = Peak Flow x % Req Pump
Force Main Diameter (In) 67 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 13,323,000$               202,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 148.03 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 8,446,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 29,600 =CFS x 200
Odor Control Flow Rate (CFM) 1,480 = ACH x Volume / 60

Construction Cost (Odor Control) 124,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 95.67 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 153 74
Passes 7 15.30 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,927,000$                 2,304,000$                 

Construction Cost (Disinfection) 4,231,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 33,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 66,000$                      
43,494,000$                                                

Capital Costs - Strip District Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 463,171 CF

 3.46 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 120.24 CFS

77.71 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 440 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 88,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 12                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 468,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 191,664 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 383,000$                    
88,851,000$                                                

Capital Costs - Strip District Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 463,171 CF

 3.46 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 120.24 CFS

77.71 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.46 463,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.33 579,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 12 Input by Engineer
Tunnel Volume / Ft length (CF) 113.04                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,122                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 12 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 13,651,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.46 5.36 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 1,963,000$                 55,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 10.02 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 563,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 869,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 43,450 = ACH x Volume / 60

Construction Cost (Odor Control) 1,759,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 77.71 Ref: CSO Statistics

Construction Cost (Screening) 4,010,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.46 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.73 = Peak Vol/DW Time

Construction Cost 8,841,075$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 12                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,704,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 30,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 866 250 SF / MGD
Land Required - Odor Control (SF) 2,173 500 SF / 10,000 CFM
Land Required - Screening (SF) 19,428 250 SF / MGD
Land Required - Regulator (SF) 120,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 172,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 344,000$                    
38,890,075$                                                

Capital Costs - Strip District Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 463,171 CF

 3.46 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 120.24 CFS

77.71 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.46 463,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.08 545,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 234 = (Vol / SWD * 1.5)1/2

Width (Ft) 157 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.12 551,070 Sufficient Volume
Tank Area (SF) 37,000 = Length x Width

Construction Cost (Storage Tank) 3,653,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 77.71 120.24 = Peak Rate
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 11,132,000$               183,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.24 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 7,983,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 818,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,090 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 276,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.71 Ref: CSO Statistics

Construction Cost (Screening) 4,010,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.46 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.73 = Peak Vol/DW Time

Construction Cost 8,841,075$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 71,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 142,000$                    
48,480,075$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Strip District Region 
SURFACE STORAGE TANK

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 463,171 CF

 3.46 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 120.24 CFS

77.71 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.46 463,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.08 545,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 234 = (Vol / SWD * 1.5)1/2

Width (Ft) 157 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.12 551,070 Sufficient Volume
Tank Area (SF) 37,000 = Length x Width

Construction Cost (Storage Tank) 11,584,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.46 5.36 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 1,963,000$                 55,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.24 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 7,983,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 818,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 40,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,678,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.71 Ref: CSO Statistics

Construction Cost (Screening) 4,010,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.46 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.73 = Peak Vol/DW Time

Construction Cost 8,841,075$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 71,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 142,000$                    
48,516,075$                                                

Capital Costs - Strip District Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 463,171 CF

 3.46 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 120.24 CFS

77.71 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.71 120.24                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 9

Construction Cost (Swirl / Vortex) 4,315,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 85.48 132.27 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 64 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 12,080,000$               192,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.24 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 7,983,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 260,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 13,000 = ACH x Volume / 60

Construction Cost (Odor Control) 683,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.71 Ref: CSO Statistics

Construction Cost (Screening) 4,010,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 85.48 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 145 69
Passes 5 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,801,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 81,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
43,486,000$                                                

Capital Costs - Strip District Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 463,171 CF

 3.46 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 120.24 CFS

77.71 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.71 120.24 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 13,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 162 OK =(Surf Area x 2)1/2

Width (Ft) 81 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.18 157,464

Construction Cost (CSOTF) 16,481,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 77.71 120.24 = Peak Rate
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 11,132,000$               183,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.24 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 7,983,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 236,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 11,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 633,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.71 Ref: CSO Statistics

Construction Cost (Screening) 4,010,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 77.71 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 138 66
Passes 5 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,698,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.46 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.73 = Peak Vol/DW Time

Construction Cost 8,841,075$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 36,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
63,293,075$                                                

Capital Costs - Strip District Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 463,171 CF

 3.46 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 120.24 CFS

77.71 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.71 120.24                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 920 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 44 OK =(Surf Area x 2)1/2

Width (Ft) 22 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 13,928,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 85.48 132.27 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 64 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 12,080,000$               192,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.24 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 7,983,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,150 = ACH x Volume / 60

Construction Cost (Odor Control) 102,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.71 Ref: CSO Statistics

Construction Cost (Screening) 4,010,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 85.48 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 145 69
Passes 5 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,801,000$                 1,924,000$                 

Construction Cost (Disinfection) 3,725,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 12                               FALSE Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 260,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 58,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 116,000$                    
43,832,000$                                                

Capital Costs - Strip District Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 463,171 CF

 3.46 MG
Total Volume 9,795,725 CF

 73.27 MG
Peak Rate 120.24 CFS

77.71 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 77.71 120.24 Ref: CSO Statistics

Construction Cost (Screening) 4,010,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 77.71 120.24 = Peak Flow x % Req Pump
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 250                             Input by Engineer

Construction Cost (PS / Force Main) 11,132,000$               183,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.24 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 900                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,436,000$                 7,983,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 24,000 =CFS x 200
Odor Control Flow Rate (CFM) 1,200 = ACH x Volume / 60

Construction Cost (Odor Control) 106,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 77.71 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 138 66
Passes 5 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,698,000$                 1,795,000$                 

Construction Cost (Disinfection) 3,493,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 12                               Input by Engineer
New Vortex Drop Shaft 12                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 10,824,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 31,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
39,229,000$                                                

Capital Costs - Strip District Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Operation and Maintenance Costs

SD Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 7.97 $75,230 20 10.910 $820,756
Length (ft) 5241
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 12 $186,198 50 14.484 $2,696,816
Screening O&M Flow Rate (MGD) 152.76 $24,357 20 10.910 $265,736
Odor Control O&M Capacity (CFM) 100,000 $350,000 20 10.910 $3,818,479
Reserve / Replace 10% Gravity / 15% Pump $40,140

Total Annual O&M $638,000 Total PW O&M $7,667,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 152.76 $541,031 20 10.910 $5,902,618

No. Events / Yr 80
Const Cost ($) $9,059,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 153 $24,357 20 10.910 $265,736
Odor Control O&M Capacity (CFM) 9,410 $32,935 20 10.910 $359,319
Reserve / Replace 10% Gravity / 15% Pump $104,576

Total Annual O&M $671,000 Total PW O&M $7,672,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 7.97 $75,230 20 10.910 $820,756

No. Events / Yr 80
Const Cost ($) $25,462,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 153 $24,357 20 10.910 $265,736
Odor Control O&M Capacity (CFM) 94,050 $329,175 20 10.910 $3,591,279
Reserve / Replace 10% Gravity / 15% Pump $39,711

Total Annual O&M $542,000 Total PW O&M $6,351,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$24,291

$1,039,915

Tank O&M $112,807

Tunnel Storage

Tank O&M $71,800 14.48450

Tunnel Maintenance $1,677 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $1,633,85150

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Operation and Maintenance Costs

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 152.76 $541,031 20 10.910 $5,902,618
Sed. Basin O&M Flow Rate (MGD) 152.76 $17,185 50 14.484 $248,905
Screening O&M Flow Rate (MGD) 152.76 $24,357 20 10.910 $265,736
Disinfection O&M Flow Rate (MGD) 152.76 $344,177 20 10.910 $3,754,951
Odor Control O&M Capacity (CFM) 23,100.00 $80,850 20 10.910 $882,069
Reserve / Replace 10% Gravity / 15% Pump $112,687

Total Annual O&M $1,008,000 Total PW O&M $11,167,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 168.03 $576,603 20 10.910 $6,290,702
HREOP O&M Flow Rate (MGD) 152.76 $448,353 20 10.910 $4,891,505
Screening O&M Flow Rate (MGD) 152.76 $24,357 20 10.910 $265,736
Disinfection O&M Flow Rate (MGD) 168.03 $364,753 20 10.910 $3,979,428
Odor Control O&M Capacity (CFM) 2,250.00 $7,875 20 10.910 $85,916
Reserve / Replace 10% Gravity / 15% Pump $192,500

Total Annual O&M $1,422,000 Total PW O&M $15,706,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 168.03 $576,603 20 10.910 $6,290,702
Swirl / Vortex O&M Flow Rate (MGD) 152.76 $17,185 20 10.910 $187,491
Screening O&M Flow Rate (MGD) 152.76 $24,357 20 10.910 $265,736
Disinfection O&M Flow Rate (MGD) 168.03 $364,753 20 10.910 $3,979,428
Odor Control O&M Capacity (CFM) 23,100.00 $80,850 20 10.910 $882,069
Reserve / Replace 10% Gravity / 15% Pump $129,381

Total Annual O&M $1,064,000 Total PW O&M $11,735,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 152.76 $541,031 20 10.910 $5,902,618
Screening O&M Flow Rate (MGD) 152.76 $24,357 20 10.910 $265,736
Disinfection O&M Flow Rate (MGD) 152.76 $344,177 20 10.910 $3,754,951
Odor Control O&M Capacity (CFM) 2,370.00 $8,295 20 10.910 $90,498
Reserve / Replace 10% Gravity / 15% Pump $110,261

Total Annual O&M $918,000 Total PW O&M $10,124,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Operation and Maintenance Costs

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.86 $54,029 20 10.910 $589,458

Length (ft) 5271
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 12 $186,198 50 14.484 $2,696,816
Screening O&M Flow Rate (MGD) 142.78 $22,992 20 10.910 $250,842
Odor Control O&M Capacity (CFM) 60,850 $212,975 20 10.910 $2,323,544
Reserve / Replace 10% Gravity / 15% Pump $34,234

Total Annual O&M $478,000 Total PW O&M $5,920,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 142.78 $517,160 20 10.910 $5,642,179

No. Events / Yr 80
Const Cost ($) $5,279,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 143 $22,992 20 10.910 $250,842
Odor Control O&M Capacity (CFM) 5,730 $20,055 20 10.910 $218,799
Reserve / Replace 10% Gravity / 15% Pump $97,891

Total Annual O&M $623,000 Total PW O&M $7,113,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.86 $54,029 20 10.910 $589,458

No. Events / Yr 80
Const Cost ($) $15,871,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 143 $22,992 20 10.910 $250,842
Odor Control O&M Capacity (CFM) 57,300 $200,550 20 10.910 $2,187,988
Reserve / Replace 10% Gravity / 15% Pump $33,948

Total Annual O&M $367,000 Total PW O&M $4,349,000

14.484 $903,045

14.484 $1,286,570

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,687 50 14.484 $24,430

Tank O&M

Tank O&M $88,830

Tunnel Storage

Surface Storage Tank

50

$62,350 50

Sub-Surface Storage 
Tank

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Operation and Maintenance Costs

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 142.78 $517,160 20 10.910 $5,642,179
Sed. Basin O&M Flow Rate (MGD) 142.78 $16,063 50 14.484 $232,649
Screening O&M Flow Rate (MGD) 142.78 $22,992 20 10.910 $250,842
Disinfection O&M Flow Rate (MGD) 142.78 $330,303 20 10.910 $3,603,581
Odor Control O&M Capacity (CFM) 21,700.00 $75,950 20 10.910 $828,610
Reserve / Replace 10% Gravity / 15% Pump $106,144

Total Annual O&M $963,000 Total PW O&M $10,664,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 157.06 $551,162 20 10.910 $6,013,140
HREOP O&M Flow Rate (MGD) 142.78 $430,893 20 10.910 $4,701,012
Screening O&M Flow Rate (MGD) 142.78 $22,992 20 10.910 $250,842
Disinfection O&M Flow Rate (MGD) 157.06 $350,049 20 10.910 $3,819,009
Odor Control O&M Capacity (CFM) 2,050.00 $7,175 20 10.910 $78,279
Reserve / Replace 10% Gravity / 15% Pump $180,560

Total Annual O&M $1,363,000 Total PW O&M $15,043,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 157.06 $551,162 20 10.910 $6,013,140
Swirl / Vortex O&M Flow Rate (MGD) 142.78 $16,063 20 10.910 $175,245
Screening O&M Flow Rate (MGD) 142.78 $22,992 20 10.910 $250,842
Disinfection O&M Flow Rate (MGD) 157.06 $350,049 20 10.910 $3,819,009
Odor Control O&M Capacity (CFM) 21,650.00 $75,775 20 10.910 $826,701
Reserve / Replace 10% Gravity / 15% Pump $122,006

Total Annual O&M $1,017,000 Total PW O&M $11,207,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 142.78 $517,160 20 10.910 $5,642,179
Screening O&M Flow Rate (MGD) 142.78 $22,992 20 10.910 $250,842
Disinfection O&M Flow Rate (MGD) 142.78 $330,303 20 10.910 $3,603,581
Odor Control O&M Capacity (CFM) 2,210.00 $7,735 20 10.910 $84,388
Reserve / Replace 10% Gravity / 15% Pump $103,829

Total Annual O&M $879,000 Total PW O&M $9,685,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Operation and Maintenance Costs

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.42 $50,727 20 10.910 $553,428

Length (ft) 4803
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 12 $186,198 50 14.484 $2,696,816
Screening O&M Flow Rate (MGD) 111.62 $18,963 20 10.910 $206,880
Odor Control O&M Capacity (CFM) 55,450 $194,075 20 10.910 $2,117,346
Reserve / Replace 10% Gravity / 15% Pump $29,598

Total Annual O&M $452,000 Total PW O&M $5,627,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 111.62 $438,727 20 10.910 $4,786,481

No. Events / Yr 80
Const Cost ($) $4,763,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 112 $18,963 20 10.910 $206,880
Odor Control O&M Capacity (CFM) 5,220 $18,270 20 10.910 $199,325
Reserve / Replace 10% Gravity / 15% Pump $78,388

Total Annual O&M $538,000 Total PW O&M $6,155,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.42 $50,727 20 10.910 $553,428

No. Events / Yr 80
Const Cost ($) $14,523,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 112 $18,963 20 10.910 $206,880
Odor Control O&M Capacity (CFM) 52,150 $182,525 20 10.910 $1,991,337
Reserve / Replace 10% Gravity / 15% Pump $29,328

Total Annual O&M $338,000 Total PW O&M $4,019,000

$884,361

$1,237,761

Tank O&M $61,060 50

Tank O&M $85,460 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,537 50 14.484 $22,261

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Operation and Maintenance Costs

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 111.62 $438,727 20 10.910 $4,786,481
Sed. Basin O&M Flow Rate (MGD) 111.62 $12,558 50 14.484 $181,880
Screening O&M Flow Rate (MGD) 111.62 $18,963 20 10.910 $206,880
Disinfection O&M Flow Rate (MGD) 111.62 $284,301 20 10.910 $3,101,709
Odor Control O&M Capacity (CFM) 16,950.00 $59,325 20 10.910 $647,232
Reserve / Replace 10% Gravity / 15% Pump $85,487

Total Annual O&M $814,000 Total PW O&M $9,010,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 122.79 $467,572 20 10.910 $5,101,182
HREOP O&M Flow Rate (MGD) 111.62 $372,814 20 10.910 $4,067,374
Screening O&M Flow Rate (MGD) 111.62 $18,963 20 10.910 $206,880
Disinfection O&M Flow Rate (MGD) 122.79 $301,297 20 10.910 $3,287,134
Odor Control O&M Capacity (CFM) 1,600.00 $5,600 20 10.910 $61,096
Reserve / Replace 10% Gravity / 15% Pump $143,427

Total Annual O&M $1,167,000 Total PW O&M $12,867,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 122.79 $467,572 20 10.910 $5,101,182
Swirl / Vortex O&M Flow Rate (MGD) 111.62 $12,558 20 10.910 $137,003
Screening O&M Flow Rate (MGD) 111.62 $18,963 20 10.910 $206,880
Disinfection O&M Flow Rate (MGD) 122.79 $301,297 20 10.910 $3,287,134
Odor Control O&M Capacity (CFM) 17,300.00 $60,550 20 10.910 $660,597
Reserve / Replace 10% Gravity / 15% Pump $98,692

Total Annual O&M $861,000 Total PW O&M $9,491,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 111.62 $438,727 20 10.910 $4,786,481
Screening O&M Flow Rate (MGD) 111.62 $18,963 20 10.910 $206,880
Disinfection O&M Flow Rate (MGD) 111.62 $284,301 20 10.910 $3,101,709
Odor Control O&M Capacity (CFM) 1,730.00 $6,055 20 10.910 $66,060
Reserve / Replace 10% Gravity / 15% Pump $83,583

Total Annual O&M $749,000 Total PW O&M $8,245,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Operation and Maintenance Costs

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.58 $44,076 20 10.910 $480,867

Length (ft) 5299
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 12 $186,198 50 14.484 $2,696,816
Screening O&M Flow Rate (MGD) 95.67 $17,036 20 10.910 $185,867
Odor Control O&M Capacity (CFM) 44,950 $157,325 20 10.910 $1,716,406
Reserve / Replace 10% Gravity / 15% Pump $26,169

Total Annual O&M $407,000 Total PW O&M $5,131,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 95.67 $395,770 20 10.910 $4,317,827

No. Events / Yr 80
Const Cost ($) $3,787,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 96 $17,036 20 10.910 $185,867
Odor Control O&M Capacity (CFM) 4,230 $14,805 20 10.910 $161,522
Reserve / Replace 10% Gravity / 15% Pump $68,298

Total Annual O&M $487,000 Total PW O&M $5,583,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.58 $44,076 20 10.910 $480,867

No. Events / Yr 80
Const Cost ($) $11,942,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 96 $17,036 20 10.910 $185,867
Odor Control O&M Capacity (CFM) 42,300 $148,050 20 10.910 $1,615,217
Reserve / Replace 10% Gravity / 15% Pump $25,941

Total Annual O&M $289,000 Total PW O&M $3,452,000

Tank O&M $79,007

Surface Storage Tank

50

$849,021

14.484 $1,144,305

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,696 50 14.484 $24,560

14.484Tank O&M $58,620

Tunnel Storage

Sub-Surface Storage 
Tank

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Operation and Maintenance Costs

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 95.67 $395,770 20 10.910 $4,317,827
Sed. Basin O&M Flow Rate (MGD) 95.67 $10,763 50 14.484 $155,884
Screening O&M Flow Rate (MGD) 95.67 $17,036 20 10.910 $185,867
Disinfection O&M Flow Rate (MGD) 95.67 $258,805 20 10.910 $2,823,549
Odor Control O&M Capacity (CFM) 14,600.00 $51,100 20 10.910 $557,498
Reserve / Replace 10% Gravity / 15% Pump $74,804

Total Annual O&M $734,000 Total PW O&M $8,115,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 105.24 $421,791 20 10.910 $4,601,715
HREOP O&M Flow Rate (MGD) 95.67 $340,486 20 10.910 $3,714,682
Screening O&M Flow Rate (MGD) 95.67 $17,036 20 10.910 $185,867
Disinfection O&M Flow Rate (MGD) 105.24 $274,277 20 10.910 $2,992,345
Odor Control O&M Capacity (CFM) 1,400.00 $4,900 20 10.910 $53,459
Reserve / Replace 10% Gravity / 15% Pump $124,503

Total Annual O&M $1,059,000 Total PW O&M $11,673,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 105.24 $421,791 20 10.910 $4,601,715
Swirl / Vortex O&M Flow Rate (MGD) 95.67 $10,763 20 10.910 $117,422
Screening O&M Flow Rate (MGD) 95.67 $17,036 20 10.910 $185,867
Disinfection O&M Flow Rate (MGD) 105.24 $274,277 20 10.910 $2,992,345
Odor Control O&M Capacity (CFM) 14,400.00 $50,400 20 10.910 $549,861
Reserve / Replace 10% Gravity / 15% Pump $86,503

Total Annual O&M $775,000 Total PW O&M $8,534,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 95.67 $395,770 20 10.910 $4,317,827
Screening O&M Flow Rate (MGD) 95.67 $17,036 20 10.910 $185,867
Disinfection O&M Flow Rate (MGD) 95.67 $258,805 20 10.910 $2,823,549
Odor Control O&M Capacity (CFM) 1,480.00 $5,180 20 10.910 $56,513
Reserve / Replace 10% Gravity / 15% Pump $73,107

Total Annual O&M $677,000 Total PW O&M $7,457,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Operation and Maintenance Costs

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.46 $43,115 20 10.910 $470,377

Length (ft) 5122
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 12 $186,198 50 14.484 $2,696,816
Screening O&M Flow Rate (MGD) 77.71 $14,979 20 10.910 $163,425
Odor Control O&M Capacity (CFM) 43,450 $152,075 20 10.910 $1,659,129
Reserve / Replace 10% Gravity / 15% Pump $23,701

Total Annual O&M $399,000 Total PW O&M $5,038,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 77.71 $344,443 20 10.910 $3,757,848

No. Events / Yr 80
Const Cost ($) $3,653,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 78 $14,979 20 10.910 $163,425
Odor Control O&M Capacity (CFM) 4,090 $14,315 20 10.910 $156,176
Reserve / Replace 10% Gravity / 15% Pump $57,076

Total Annual O&M $433,000 Total PW O&M $4,979,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.46 $43,115 20 10.910 $470,377

No. Events / Yr 80
Const Cost ($) $11,584,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 78 $14,979 20 10.910 $163,425
Odor Control O&M Capacity (CFM) 40,900 $143,150 20 10.910 $1,561,758
Reserve / Replace 10% Gravity / 15% Pump $23,480

Total Annual O&M $280,000 Total PW O&M $3,350,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,639 50 14.484 $23,740

$1,131,342

Tank O&M $58,285

50

14.484 $844,16950

Tank O&M $78,112 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Operation and Maintenance Costs

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 77.71 $344,443 20 10.910 $3,757,848
Sed. Basin O&M Flow Rate (MGD) 77.71 $8,742 50 14.484 $126,621
Screening O&M Flow Rate (MGD) 77.71 $14,979 20 10.910 $163,425
Disinfection O&M Flow Rate (MGD) 77.71 $228,016 20 10.910 $2,487,640
Odor Control O&M Capacity (CFM) 11,800.00 $41,300 20 10.910 $450,580
Reserve / Replace 10% Gravity / 15% Pump $62,666

Total Annual O&M $638,000 Total PW O&M $7,049,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 85.48 $367,089 20 10.910 $4,004,918
HREOP O&M Flow Rate (MGD) 77.71 $301,298 20 10.910 $3,287,147
Screening O&M Flow Rate (MGD) 77.71 $14,979 20 10.910 $163,425
Disinfection O&M Flow Rate (MGD) 85.48 $241,647 20 10.910 $2,636,355
Odor Control O&M Capacity (CFM) 1,150.00 $4,025 20 10.910 $43,913
Reserve / Replace 10% Gravity / 15% Pump $103,254

Total Annual O&M $930,000 Total PW O&M $10,239,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 85.48 $367,089 20 10.910 $4,004,918
Swirl / Vortex O&M Flow Rate (MGD) 77.71 $8,742 20 10.910 $95,379
Screening O&M Flow Rate (MGD) 77.71 $14,979 20 10.910 $163,425
Disinfection O&M Flow Rate (MGD) 85.48 $241,647 20 10.910 $2,636,355
Odor Control O&M Capacity (CFM) 13,000.00 $45,500 20 10.910 $496,402
Reserve / Replace 10% Gravity / 15% Pump $72,818

Total Annual O&M $678,000 Total PW O&M $7,469,000

SD Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 77.71 $344,443 20 10.910 $3,757,848
Screening O&M Flow Rate (MGD) 77.71 $14,979 20 10.910 $163,425
Disinfection O&M Flow Rate (MGD) 77.71 $228,016 20 10.910 $2,487,640
Odor Control O&M Capacity (CFM) 1,200.00 $4,200 20 10.910 $45,822
Reserve / Replace 10% Gravity / 15% Pump $61,233

Total Annual O&M $592,000 Total PW O&M $6,516,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $88.9 $88,851,000 $0
1 $88.9 $88,851,000 $0
2 $88.9 $88,851,000 $0
4 $88.9 $88,851,000 $0
6 $88.9 $88,851,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $79.0 $72,685,886 $6,351,000
1 $64.7 $60,325,185 $4,349,000
2 $59.2 $55,143,916 $4,019,000
4 $53.7 $50,264,313 $3,452,000
6 $51.9 $48,516,075 $3,350,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $62.9 $55,187,886 $7,667,000
1 $51.9 $45,985,185 $5,920,000
2 $48.3 $42,715,916 $5,627,000
4 $45.4 $40,298,313 $5,131,000
6 $43.9 $38,890,075 $5,038,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $79.2 $71,480,886 $7,672,000
1 $72.1 $64,992,185 $7,113,000
2 $63.2 $57,007,916 $6,155,000
4 $57.7 $52,158,313 $5,583,000
6 $53.5 $48,480,075 $4,979,000

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $75.7 $63,991,000 $11,735,000
1 $73.0 $61,783,000 $11,207,000
2 $62.2 $52,721,000 $9,491,000
4 $56.7 $48,126,000 $8,534,000
6 $51.0 $43,486,000 $7,469,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $92.4 $76,719,000 $15,706,000
1 $87.8 $72,803,000 $15,043,000
2 $71.5 $58,583,000 $12,867,000
4 $63.2 $51,480,000 $11,673,000
6 $54.1 $43,832,000 $10,239,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $92.1 $80,921,901 $11,167,000
1 $90.3 $79,631,185 $10,664,000
2 $80.5 $71,460,916 $9,010,000
4 $75.4 $67,279,313 $8,115,000
6 $70.3 $63,293,075 $7,049,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $67.7 $57,616,000 $10,124,000
1 $65.4 $55,694,000 $9,685,000
2 $55.8 $47,534,000 $8,245,000
4 $51.0 $43,494,000 $7,457,000
6 $45.7 $39,229,000 $6,516,000

Integrated Outfalls COMBINATION-INDIVIDUAL OUTFALLS
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $65.0 $58,249,000 $6,708,000
1 $61.4 $54,865,000 $6,536,000
2 $57.1 $49,451,000 $7,653,000
4 $51.8 $44,724,000 $7,032,000
6 $49.4 $42,633,000 $6,795,000

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Cost Summary

Figure 3 – Strip District Region Alternative Costs
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Exceedance Summary

Region Name Strip District Results Summary

Structures within Region Number of Events: 80
Model ID Strip District.1 Peak Volume: 1,065,650 ft3

Structure Type Regional 7.97 MG
PWSA Sewershed Strip District Total Volume: 9,795,725 ft3

Stream of Discharge Allegheny River 73.28 MG
NPDES Permit Number N/A Peak Rate: 236.37 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 2:28 2016 1/5/2005 14:45 1065650.20 7971.596 0 49.59 17

11/29/2005 1:55 762 11/29/2005 7:30 649285.14 4856.977 1 54.55 14

10/24/2005 12:03 2078 10/25/2005 3:45 590793.52 4419.431 2 27.96 27

5/13/2005 22:30 184 5/13/2005 22:45 532994.06 3987.062 3 120.24 6

2/14/2005 4:31 1117 2/14/2005 10:00 478716.43 3581.038 4 20.96 35

11/14/2005 21:37 594 11/14/2005 23:05 475121.91 3554.149 5 50.89 16

7/5/2005 16:20 145 7/5/2005 16:45 463170.93 3464.750 6 172.72 2
3/28/2005 8:55 708 3/28/2005 14:45 447448.89 3347.141 7 51.35 15

8/20/2005 18:15 145 8/20/2005 19:00 407432.80 3047.801 8 158.60 3
1/11/2005 7:45 1316 1/12/2005 1:30 377305.20 2822.432 9 58.34 12

7/15/2005 16:35 142 7/15/2005 17:45 347133.51 2596.732 10 236.37 0
1/3/2005 8:40 1043 1/3/2005 14:00 326087.38 2439.297 11 23.51 33

9/29/2005 5:11 111 9/29/2005 5:45 276723.81 2070.032 12 220.93 1
4/1/2005 19:14 935 4/2/2005 6:30 264847.21 1981.190 13 41.96 20

5/11/2005 22:30 143 5/11/2005 23:00 231308.52 1730.303 14 95.12 9

4/22/2005 15:46 824 4/23/2005 4:15 213642.88 1598.156 15 90.81 10

6/11/2005 15:35 196 6/11/2005 18:00 201707.89 1508.876 16 148.03 4
5/28/2005 8:25 654 5/28/2005 9:30 183053.59 1369.332 17 46.97 18

1/13/2005 22:27 383 1/14/2005 2:15 167206.76 1250.790 18 30.52 25

5/14/2005 8:39 864 5/14/2005 16:30 158386.15 1184.808 19 56.92 13

7/26/2005 19:45 78 7/26/2005 20:00 147729.13 1105.088 20 109.39 7

3/23/2005 2:20 760 3/23/2005 12:45 143847.32 1076.050 21 24.24 32

12/15/2005 11:08 600 12/15/2005 14:00 140240.88 1049.072 22 25.81 30

2/9/2005 14:30 198 2/9/2005 16:45 130855.80 978.867 23 41.52 21

8/29/2005 11:30 281 8/29/2005 13:45 124504.30 931.354 24 97.00 8

2/20/2005 15:30 705 2/20/2005 20:00 120990.08 905.066 25 40.79 22

10/7/2005 7:38 363 10/7/2005 11:00 114642.75 857.585 26 38.20 23

1/8/2005 1:53 408 1/8/2005 5:20 113022.29 845.463 27 36.84 24

7/16/2005 9:20 218 7/16/2005 9:30 102736.40 768.520 28 65.64 11

10/21/2005 18:53 786 10/21/2005 22:00 100258.98 749.987 29 14.42 39

7/25/2005 13:15 329 7/25/2005 13:30 88831.48 664.504 30 126.00 5
10/22/2005 15:55 163 10/22/2005 16:45 75024.43 561.220 31 26.78 29

11/16/2005 4:05 505 11/16/2005 4:20 53158.19 397.650 32 22.94 34

A-16 thru A-21 

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

11/9/2005 4:20 49 11/9/2005 4:30 51982.16 388.853 33 45.64 19

11/1/2005 14:55 220 11/1/2005 16:30 49796.58 372.503 34 16.98 38

8/8/2005 8:44 148 8/8/2005 10:00 49258.87 368.481 35 10.97 40

8/27/2005 15:20 53 8/27/2005 15:45 31412.01 234.978 36 30.36 26

11/9/2005 19:20 58 11/9/2005 19:45 28689.16 214.609 37 27.79 28

3/27/2005 16:31 135 3/27/2005 17:20 26568.95 198.749 38 8.27 44

2/16/2005 6:54 113 2/16/2005 7:20 24780.60 185.371 39 6.63 48

9/26/2005 5:40 690 9/26/2005 5:50 24513.79 183.375 40 6.93 46

6/3/2005 8:55 73 6/3/2005 9:30 22704.38 169.840 41 18.60 37

12/25/2005 11:01 198 12/25/2005 13:35 20081.61 150.221 42 6.19 50

7/18/2005 7:50 30 7/18/2005 8:00 18710.12 139.961 43 24.85 31

7/17/2005 16:35 76 7/17/2005 16:45 18601.06 139.145 44 20.35 36

4/20/2005 19:06 277 4/20/2005 19:50 15871.57 118.727 45 8.85 43

1/30/2005 12:27 80 1/30/2005 13:10 14970.78 111.989 46 9.68 42

5/23/2005 16:20 62 5/23/2005 16:45 11716.46 87.645 47 7.46 45

5/20/2005 3:06 434 5/20/2005 3:20 11226.51 83.980 48 4.25 52

11/6/2005 9:50 264 11/6/2005 10:00 7623.90 57.031 49 10.58 41

1/26/2005 4:50 79 1/26/2005 5:20 7180.30 53.712 50 2.58 57

8/13/2005 20:10 30 8/13/2005 20:20 5969.11 44.652 51 6.22 49

6/14/2005 19:10 50 6/14/2005 19:45 5279.02 39.490 52 3.69 53

8/26/2005 21:05 29 8/26/2005 21:15 4643.91 34.739 53 6.72 47

4/3/2005 1:35 308 4/3/2005 6:20 4564.43 34.144 54 3.48 54

9/23/2005 2:42 32 9/23/2005 3:00 4092.21 30.612 55 4.40 51

4/30/2005 4:35 94 4/30/2005 5:50 3542.85 26.502 56 2.18 60

6/3/2005 17:00 30 6/3/2005 17:15 2221.80 16.620 57 2.40 59

11/8/2005 14:45 53 11/8/2005 15:05 2176.01 16.278 58 1.11 65

6/16/2005 11:10 113 6/16/2005 11:30 2171.57 16.244 59 1.59 62

12/9/2005 3:55 43 12/9/2005 4:15 2008.03 15.021 60 1.41 63

10/21/2005 7:20 33 10/21/2005 7:35 1989.91 14.886 61 1.93 61

10/26/2005 10:15 34 10/26/2005 10:35 1979.17 14.805 62 2.54 58

5/7/2005 13:25 23 5/7/2005 13:35 1692.10 12.658 63 3.26 55

6/10/2005 19:41 27 6/10/2005 19:50 1568.51 11.733 64 2.60 56

11/14/2005 0:10 19 11/14/2005 0:20 549.17 4.108 65 1.24 64

6/17/2005 1:25 19 6/17/2005 1:35 436.53 3.265 66 0.78 66

3/20/2005 3:55 19 3/20/2005 4:05 291.54 2.181 67 0.52 67

3/12/2005 11:00 55 3/12/2005 11:05 188.16 1.408 68 0.23 70

11/23/2005 20:01 21 11/23/2005 20:15 152.92 1.144 69 0.21 71

8/16/2005 6:45 10 8/16/2005 6:50 125.44 0.938 70 0.41 68

5/27/2005 20:57 12 5/27/2005 21:05 109.13 0.816 71 0.32 69

4/27/2005 0:52 25 4/27/2005 1:00 108.64 0.813 72 0.12 73

11/24/2005 9:17 30 11/24/2005 9:20 80.58 0.603 73 0.05 77

3/8/2005 0:27 29 3/8/2005 0:30 69.18 0.518 74 0.05 78

2/8/2005 6:00 9 2/8/2005 6:05 55.81 0.417 75 0.18 72

4/23/2005 12:01 15 4/23/2005 12:05 41.37 0.309 76 0.05 76

12/26/2005 6:27 13 12/26/2005 6:30 31.66 0.237 77 0.06 75

3/11/2005 8:21 7 3/11/2005 8:25 22.41 0.168 78 0.08 74

6/6/2005 9:28 7 6/6/2005 9:30 15.95 0.119 79 0.05 79

SD Regional Alternative Sizing & Costs.xls SW-E-0011.pdf



Exceedance Summary

Region Name Strip District Results Summary

Structures within Region Number of Events: 80
Model ID Strip District.1 Peak Volume: 1,065,650 ft3

Structure Type Regional 7.97 MG
PWSA Sewershed Strip District Total Volume: 9,795,725 ft3

Stream of Discharge Allegheny River 73.28 MG
NPDES Permit Number N/A Peak Rate: 236.37 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

A-16 thru A-21 

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Strip District Region CSO Volume
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Figure 2 - Strip District Region CSO Peak Flow Rate
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Strip District Regional Report 1 

E.2.2 SD – STRIP DISTRICT REGION 

Description of Region 

The Strip District Region is located along the southern bank of the Allegheny River in the Strip 

District neighborhood. The Region consists of the following sewersheds/tributary areas:  

• A-16, NPDES# 009CA16 

• A-17, NPDES# 0124SA17 

• A-17A, NPDES# 024SA17A 

• A-17B, NPDES# 024A17B 

• A-18, NPDES# 024MA18 

• A-18A, NPDES# 025JA18A 

• A-18B, NPDES# 025JA18B  

• A-19, NPDES# 025EA19 

• A-19A, NPDES# 025FA19A 

• A-19B, NPDES# 025BA19B  

• A-20, NPDES# 025BA20 

• A-21, NPDES# 048PA21  

The Region serves approximately 440 acres of commercial, industrial, and residential property in 

the Strip District neighborhood within the City of Pittsburgh. The Region’s collection and 

conveyance system consists of approximately 46,800 linear feet (9 miles) of sewers and 193 

manholes.  Nearly all of the service area is combined sewer.  Attachment 1 – Strip District 

Region Tributary Area Map illustrates the location of the trunk sewers, outfalls, regulators, and 

overall tributary area. 

SW-E-0012.pdf



 

Strip District Regional Report 2 

The Strip District Region typically experiences 80 overflow events during the Typical Year 

Baseline Condition simulation (2005).  The maximum overflow volume during the Typical Year 

Baseline Conditions simulation (2005) discharging from the Strip District Region is 7.97 MG.  

The peak overflow rate during the Typical Year Baseline Conditions simulation (2005) 

discharging from the Strip District Region is approximately 236 CFS.  Figure 1 – Strip District 

Region CSO Volume and Figure 2 – Strip District Region CSO Peak Flow Rate illustrate the 

CSO volume and peak flow characteristics of the 21 largest CSO events during the Typical Year 

Baseline Conditions simulation (2005). 

Regional consolidation sewers are typically a necessary component of all storage and treatment 

alternatives.  They collect overflows from individual outfalls and convey those flows to the 

Regional storage or treatment alternative. A consolidation sewer of up to 5,400 feet long could 

be required for the Strip District Region, depending upon where the final CSO control alternative 

was sited. 

There appears to be a limited amount of available space for potential storage or treatment 

facilities in close proximity to A-16.  Bordering this location are the 16th Street Bridge, 

Smallman Street warehouses, and the Allegheny River.  Within the confines of these critical 

infrastructure and natural boundaries is approximately 14 acres of property where a storage or 

treatment facility could potentially be located.  

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the Strip 

District Region outfalls.  Attachment 2 identifies the technologies that have been brought 

forward to be included in Regional CSO control alternatives.  The following paragraphs describe 

these alternatives in more detail. 
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Strip District Regional Report 3 
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Figure 1 - Strip District Region CSO Volume
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Figure 2 - Strip District Region CSO Peak Flow Rate
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Strip District Regional Report 4 

Integrated Alternatives 

Integrated Outfalls  

• Construct the highest ranked outfall-specific CSO control alternative for each outfall within 

the Region in lieu of a single Regional control alternative.  This combination of highest 

ranked outfall-specific alternatives may include different types of CSO control technologies, 

but would not require a Regional consolidation sewer. 

Collection System Control Alternatives 

CS4-SD: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  The separation of sanitary and storm 

sewers would reduce the hydraulic loadings from the entire Region.  By definition, the 

complete separation of sewers would result in the elimination of all CSOs.   

Storage Alternatives 

S2-SD: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

S3-SD: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

SW-E-0012.pdf



 

Strip District Regional Report 5 

S4-SD: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

Treatment Alternatives 

T1-SD: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  

T2-SD: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

T3-SD: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

SW-E-0012.pdf



 

Strip District Regional Report 6 

T4-SD: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Strip District Region Alternative Costs illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 untreated overflows 

per year. 

The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Figure 3 – Strip District Region Alternative Costs
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Strip District Regional Report 7 

Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.2.2 SD – STRIP DISTRICT REGION. 

Recommendations 

It is recommended that the following alternatives be carried forward to the next level of analysis: 

• S3-SD: Tunnel Storage.  This alternative resulted in the highest score for control levels of 

0, 1, 2, 4, and 6 events per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 

Significant Issues 

Significant issues associated with the highly ranked alternatives include 

General 

1. Traffic control and congestion on Smallman Street 

2. Proximity of work to warehouses and large buildings 

S3 – Tunnel Storage 

1. Must determine accurate and detailed geologic conditions prior to proceeding 

2. Requires local WWTP capacity for stored volume 

3. Significant construction required 

4. Near surface consolidation system can be difficult to construct 

SW-E-0012.pdf



 

Strip District Regional Report 8 

5. Proximity of tunnel dewatering pump station and appurtenant facilities to the 16th 

Street Bridge 
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Strip District Regional Report 10 

Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Strip District Regional Report 11 

Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Strip District Region - 0 Overflows / Year
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Alternative Scoring Sheet - Strip District Region - 1 Overflow / Year
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Alternative Scoring Sheet - Strip District Region - 2 Overflows / Year
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Alternative Scoring Sheet - Strip District Region - 4 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1

5
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

5 5 5

1

5

55
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

41 2 4 4
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

2 2 2 2 2

2 2 2 2

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5

33
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 3 4
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

51 3 5 5

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

5 5 5 5

3 3 3

5

5

33
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 3 4
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 4 4
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

44 4 4 4
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

1 1 1

1

Actual Scores

1 1 1

11
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

23 3 3 2
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

2 2 2 2 2

2 2 2 2

3
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 1 1
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

4 4 4 4 4

3 3 3 3

3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3

22
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

2 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 2
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

3 4 4 4 4

3 4 4 4
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 1 1 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

4 1 1 2 2

3 2 2 2

3
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

4 4 3

3

5
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 4 4
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.520

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.621

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.710

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.710

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.742

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.583

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.721

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.810

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.810

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.842

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.626

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.631

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.651

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.651

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.651

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.558

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.290

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.505

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.409

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.409

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.373

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.373

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.675

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.611

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.790

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.688

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.688

Integrated Outfalls

Integrated Outfalls

Integrated Outfalls
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.710

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.747

Integrated Outfalls

Integrated Outfalls
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Alternative Scoring Sheet - Two Mile Run Region - 2 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 0
Peak Volume 14,449,291 CF

 108.08 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 964.68 CFS

623.44 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                            1,880 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 376,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 818,928 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,638,000$                 
377,716,000$                                              

SEWER SEPARATION
Capital Costs - Two Mile Run Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 0
Peak Volume 14,449,291 CF

 108.08 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 964.68 CFS

623.44 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 108.08 14,449,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 135.10 18,061,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 25,564                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 2 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 306,822,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 108.08 167.24 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 71 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 27,997,000$               258,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 482.34 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 20 Input by Engineer

Construction Cost (Consolidation Pipe) 481,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 27,092,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 1,354,600 = ACH x Volume / 60

Construction Cost (Odor Control) 26,060,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 623.44 Ref: CSO Statistics

Construction Cost (Screening) 29,278,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 108.08 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 54.04 = Peak Vol/DW Time

Construction Cost 34,479,355$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 2                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,284,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 5,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 27,020 250 SF / MGD
Land Required - Odor Control (SF) 67,730 500 SF / 10,000 CFM
Land Required - Screening (SF) 155,861 250 SF / MGD
Land Required - Regulator (SF) 20,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 276,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 552,000$                    
427,211,355$                                              TOTAL CAPITAL COST

Capital Costs - Two Mile Run Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 0
Peak Volume 14,449,291 CF

 108.08 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 964.68 CFS

623.44 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 108.08 14,449,000                 Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 127.15 16,999,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1305 = (Vol / SWD * 1.5)1/2

Width (Ft) 870 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 127.39 17,030,250 Sufficient Volume
Tank Area (SF) 1,135,000 = Length x Width

Construction Cost (Storage Tank) 155,267,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 623.44 964.68 = Peak Rate
Force Main Diameter (In) 172 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 77,712,000$               796,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 964.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 25,499,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 127,500 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 4,089,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 623.44 Ref: CSO Statistics

Construction Cost (Screening) 29,278,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 108.08 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 54.04 = Peak Vol/DW Time

Construction Cost 34,479,355$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 1,631,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 3,262,000$                 
309,345,355$                                              TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Two Mile Run Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 0
Peak Volume 14,449,291 CF

 108.08 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 964.68 CFS

623.44 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 108.08 14,449,000                 Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 127.15 16,999,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1305 = (Vol / SWD * 1.5)1/2

Width (Ft) 870 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 127.39 17,030,250 Sufficient Volume
Tank Area (SF) 1,135,000 = Length x Width

Construction Cost (Storage Tank) 333,764,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 108.08 167.24 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 71 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 14,837,000$               258,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 964.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 25,499,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,274,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 24,852,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 623.44 Ref: CSO Statistics

Construction Cost (Screening) 29,278,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 108.08 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 54.04 = Peak Vol/DW Time

Construction Cost 34,479,355$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 1,631,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 3,262,000$                 
445,192,355$                                              TOTAL CAPITAL COST

Capital Costs - Two Mile Run Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 0
Peak Volume 14,449,291 CF

 108.08 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 964.68 CFS

623.44 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 623.44 964.68                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 65

Construction Cost (Swirl / Vortex) 15,399,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 685.79 1061.14 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 180 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 85,318,000$               849,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 964.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,875,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 93,750 = ACH x Volume / 60

Construction Cost (Odor Control) 3,214,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 623.44 Ref: CSO Statistics

Construction Cost (Screening) 29,278,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 685.79 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 409 196
Passes / Detention (Min) 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 5,204,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 647,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,294,000$                 
145,018,000$                                              TOTAL CAPITAL COST

Capital Costs - Two Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 0
Peak Volume 14,449,291 CF

 108.08 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 964.68 CFS

623.44 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 623.44 964.68 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 104,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 457 OK =(Surf Area x 2)1/2

Width (Ft) 229 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 9.39 1,255,836

Construction Cost (CSOTF) 31,339,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 623.44 964.68 = Peak Rate
Force Main Diameter (In) 172 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 77,712,000$               796,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 964.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,884,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 94,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,226,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 623.44 Ref: CSO Statistics

Construction Cost (Screening) 29,278,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 623.44 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 390 186
Passes / Detention (Min) 7 15.04 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,915,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.39 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.70 = Peak Vol/DW Time

Construction Cost 10,281,667$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 257,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 514,000$                    
162,523,667$                                              

Capital Costs - Two Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 0
Peak Volume 14,449,291 CF

 108.08 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 964.68 CFS

623.44 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 623.44 964.68                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 7,340 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 122 OK =(Surf Area x 2)1/2

Width (Ft) 61 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 137,327,000$             
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 685.79 1061.14 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 180 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 85,318,000$               425,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 964.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 179,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 8,950 = ACH x Volume / 60

Construction Cost (Odor Control) 510,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 623.44 Ref: CSO Statistics

Construction Cost (Screening) 29,278,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 685.79 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 409 196
Passes / Detention (Min) 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 5,204,000$                 11,063,000$               

Construction Cost (Disinfection) 16,267,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 312,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 624,000$                    
274,211,000$                                              

Capital Costs - Two Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 0
Peak Volume 14,449,291 CF

 108.08 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 964.68 CFS

623.44 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 623.44 964.68 Ref: CSO Statistics

Construction Cost (Screening) 29,278,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 623.44 964.68 = Peak Flow x % Req Pump
Force Main Diameter (In) 172 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 77,712,000$               796,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 964.68 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 192,900 =CFS x 200
Odor Control Flow Rate (CFM) 9,650 = ACH x Volume / 60

Construction Cost (Odor Control) 541,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 623.44 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 390 186
Passes / Detention (Min) 7 15.04 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,915,000$                 10,147,000$               

Construction Cost (Disinfection) 15,062,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 90,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 180,000$                    
128,031,000$                                              

Capital Costs - Two Mile Run Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 1
Peak Volume 4,767,102 CF

 35.66 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 940.59 CFS

607.88 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,880 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 376,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 818,928 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,638,000$                 
377,716,000$                                              TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Two Mile Run Region 

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 1
Peak Volume 4,767,102 CF

 35.66 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 940.59 CFS

607.88 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 35.66 4,767,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 44.57 5,959,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 8,435                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 2 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 101,232,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 35.66 55.17 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 41 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 9,189,000$                 148,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 470.30 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 481,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,939,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 446,950 = ACH x Volume / 60

Construction Cost (Odor Control) 10,929,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 607.88 Ref: CSO Statistics

Construction Cost (Screening) 28,557,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 35.66 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 17.83 = Peak Vol/DW Time

Construction Cost 16,681,059$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 2                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,284,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 5,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 8,914 250 SF / MGD
Land Required - Odor Control (SF) 22,348 500 SF / 10,000 CFM
Land Required - Screening (SF) 151,969 250 SF / MGD
Land Required - Regulator (SF) 20,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 208,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 416,000$                    
168,917,059$                                              

Capital Costs - Two Mile Run Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 1
Peak Volume 4,767,102 CF

 35.66 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 940.59 CFS

607.88 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 35.66 4,767,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 41.95 5,608,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 750 = (Vol / SWD * 1.5)1/2

Width (Ft) 500 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 42.08 5,625,000 Sufficient Volume
Tank Area (SF) 375,000 = Length x Width

Construction Cost (Storage Tank) 46,365,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 607.88 940.59 = Peak Rate
Force Main Diameter (In) 170 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 75,813,000$               783,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 940.59 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,412,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 42,060 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,715,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 607.88 Ref: CSO Statistics

Construction Cost (Screening) 28,557,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 35.66 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 17.83 = Peak Vol/DW Time

Construction Cost 16,681,059$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 551,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,102,000$                 
175,478,059$                                              TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Two Mile Run Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 1
Peak Volume 4,767,102 CF

 35.66 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 940.59 CFS

607.88 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 35.66 4,767,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 41.95 5,608,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 750 = (Vol / SWD * 1.5)1/2

Width (Ft) 500 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 42.08 5,625,000 Sufficient Volume
Tank Area (SF) 375,000 = Length x Width

Construction Cost (Storage Tank) 110,728,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 35.66 55.17 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 41 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 6,002,000$                 148,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 940.59 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,412,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 420,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 10,421,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 607.88 Ref: CSO Statistics

Construction Cost (Screening) 28,557,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 35.66 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 17.83 = Peak Vol/DW Time

Construction Cost 16,681,059$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 551,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,102,000$                 
178,101,059$                                              

Capital Costs - Two Mile Run Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 1
Peak Volume 4,767,102 CF

 35.66 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 940.59 CFS

607.88 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 607.88 940.59                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 64

Construction Cost (Swirl / Vortex) 15,163,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 668.67 1034.65 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 178 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 83,229,000$               836,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 940.59 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,846,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 92,300 = ACH x Volume / 60

Construction Cost (Odor Control) 3,175,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 607.88 Ref: CSO Statistics

Construction Cost (Screening) 28,557,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 668.67 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 404 193
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 5,126,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 631,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,262,000$                 
141,810,000$                                              

Capital Costs - Two Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 1
Peak Volume 4,767,102 CF

 35.66 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 940.59 CFS

607.88 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 607.88 940.59 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 101,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 451 OK =(Surf Area x 2)1/2

Width (Ft) 226 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 9.15 1,223,112

Construction Cost (CSOTF) 30,535,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 607.88 940.59 = Peak Rate
Force Main Diameter (In) 170 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 75,813,000$               783,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 940.59 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,835,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 91,750 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,160,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 607.88 Ref: CSO Statistics

Construction Cost (Screening) 28,557,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 607.88 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 385 184
Passes 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,841,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 35.66 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 17.83 = Peak Vol/DW Time

Construction Cost 16,681,059$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 251,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 502,000$                    
165,334,059$                                              

Capital Costs - Two Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 1
Peak Volume 4,767,102 CF

 35.66 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 940.59 CFS

607.88 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 607.88 940.59                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 7,160 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 121 OK =(Surf Area x 2)1/2

Width (Ft) 60 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 132,982,000$             
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 668.67 1034.65 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 178 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 83,229,000$               418,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 940.59 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 174,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 8,700 = ACH x Volume / 60

Construction Cost (Odor Control) 499,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 607.88 Ref: CSO Statistics

Construction Cost (Screening) 28,557,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 668.67 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 404 193
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 5,126,000$                 10,802,000$               

Construction Cost (Disinfection) 15,928,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 304,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 608,000$                    
266,683,000$                                              

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Two Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 86

Number of Overflows / Year 1
Peak Volume 4,767,102 CF

 35.66 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 940.59 CFS

607.88 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 607.88 940.59 Ref: CSO Statistics

Construction Cost (Screening) 28,557,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 607.88 940.59 = Peak Flow x % Req Pump
Force Main Diameter (In) 170 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 75,813,000$               783,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 940.59 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 188,100 =CFS x 200
Odor Control Flow Rate (CFM) 9,410 = ACH x Volume / 60

Construction Cost (Odor Control) 530,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 607.88 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 385 184
Passes 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,841,000$                 9,939,000$                 

Construction Cost (Disinfection) 14,780,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 88,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 176,000$                    
125,101,000$                                              

Capital Costs - Two Mile Run Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 2
Peak Volume 3,502,173 CF

 26.20 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 831.29 CFS

537.24 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,880 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 376,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 818,928 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,638,000$                 
377,716,000$                                              TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - Two Mile Run Region 
SEWER SEPARATION

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 2
Peak Volume 3,502,173 CF

 26.20 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 831.29 CFS

537.24 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 26.20 3,502,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 32.75 4,378,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 26 Input by Engineer
Tunnel Volume / Ft length (CF) 530.66                        Ref: Tunnel diameter
Tunnel Length (Ft) 8,250                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 2 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 70,874,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 26.20 40.53 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 6,741,000$                 129,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 415.65 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 481,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,567,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 328,350 = ACH x Volume / 60

Construction Cost (Odor Control) 8,583,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 537.24 Ref: CSO Statistics

Construction Cost (Screening) 25,287,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 26.20 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.10 = Peak Vol/DW Time

Construction Cost 14,372,301$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 2                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,284,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 5,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 6,549 250 SF / MGD
Land Required - Odor Control (SF) 16,418 500 SF / 10,000 CFM
Land Required - Screening (SF) 134,311 250 SF / MGD
Land Required - Regulator (SF) 20,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 182,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 364,000$                    
128,115,301$                                              TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - Two Mile Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 2
Peak Volume 3,502,173 CF

 26.20 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 831.29 CFS

537.24 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 26.20 3,502,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 30.82 4,120,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 643 = (Vol / SWD * 1.5)1/2

Width (Ft) 429 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 30.95 4,137,705 Sufficient Volume
Tank Area (SF) 276,000 = Length x Width

Construction Cost (Storage Tank) 33,131,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 537.24 831.29 = Peak Rate
Force Main Diameter (In) 159 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 67,195,000$               712,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.29 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,180,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 30,900 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,347,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 537.24 Ref: CSO Statistics

Construction Cost (Screening) 25,287,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 26.20 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.10 = Peak Vol/DW Time

Construction Cost 14,372,301$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 410,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 820,000$                    
147,326,301$                                              TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Two Mile Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 2
Peak Volume 3,502,173 CF

 26.20 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 831.29 CFS

537.24 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 26.20 3,502,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 30.82 4,120,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 643 = (Vol / SWD * 1.5)1/2

Width (Ft) 429 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 30.95 4,137,705 Sufficient Volume
Tank Area (SF) 276,000 = Length x Width

Construction Cost (Storage Tank) 81,589,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 26.20 40.53 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 4,848,000$                 129,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.29 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,180,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 309,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 8,184,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 537.24 Ref: CSO Statistics

Construction Cost (Screening) 25,287,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 26.20 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.10 = Peak Vol/DW Time

Construction Cost 14,372,301$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 410,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 820,000$                    
139,691,301$                                              

Capital Costs - Two Mile Run Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 2
Peak Volume 3,502,173 CF

 26.20 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 831.29 CFS

537.24 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 537.24 831.29                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 56

Construction Cost (Swirl / Vortex) 14,060,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 590.97 914.42 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 167 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 73,750,000$               763,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.29 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,616,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 80,800 = ACH x Volume / 60

Construction Cost (Odor Control) 2,860,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 537.24 Ref: CSO Statistics

Construction Cost (Screening) 25,287,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 590.97 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 379 182
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,760,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 558,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,116,000$                 
127,058,000$                                              

Capital Costs - Two Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 2
Peak Volume 3,502,173 CF

 26.20 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 831.29 CFS

537.24 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 537.24 831.29 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 89,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 424 OK =(Surf Area x 2)1/2

Width (Ft) 212 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 8.07 1,078,656

Construction Cost (CSOTF) 27,250,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 537.24 831.29 = Peak Rate
Force Main Diameter (In) 159 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 67,195,000$               712,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.29 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,618,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 80,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,863,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 537.24 Ref: CSO Statistics

Construction Cost (Screening) 25,287,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 537.24 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 362 173
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,496,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 26.20 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.10 = Peak Vol/DW Time

Construction Cost 14,372,301$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 222,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 444,000$                    
147,081,301$                                              

Capital Costs - Two Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 2
Peak Volume 3,502,173 CF

 26.20 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 831.29 CFS

537.24 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 537.24 831.29                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 6,330 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 114 OK =(Surf Area x 2)1/2

Width (Ft) 57 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 113,874,000$             
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 590.97 914.42 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 167 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 73,750,000$               382,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.29 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 156,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 7,800 = ACH x Volume / 60

Construction Cost (Odor Control) 458,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 537.24 Ref: CSO Statistics

Construction Cost (Screening) 25,287,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 590.97 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 379 182
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,760,000$                 9,709,000$                 

Construction Cost (Disinfection) 14,469,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 272,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 544,000$                    
233,226,000$                                              

Capital Costs - Two Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 2
Peak Volume 3,502,173 CF

 26.20 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 831.29 CFS

537.24 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 537.24 831.29 Ref: CSO Statistics

Construction Cost (Screening) 25,287,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 537.24 831.29 = Peak Flow x % Req Pump
Force Main Diameter (In) 159 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 67,195,000$               712,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.29 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,177,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 166,300 =CFS x 200
Odor Control Flow Rate (CFM) 8,320 = ACH x Volume / 60

Construction Cost (Odor Control) 482,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 537.24 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 362 173
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,496,000$                 8,939,000$                 

Construction Cost (Disinfection) 13,435,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 80,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 160,000$                    
111,733,000$                                              

Capital Costs - Two Mile Run Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 4
Peak Volume 3,083,130 CF

 23.06 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 708.17 CFS

457.67 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,880 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 376,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 818,928 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,638,000$                 
377,716,000$                                              

Capital Costs - Two Mile Run Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 4
Peak Volume 3,083,130 CF

 23.06 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 708.17 CFS

457.67 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 23.06 3,083,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 28.83 3,854,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 24 Input by Engineer
Tunnel Volume / Ft length (CF) 452.16                        Ref: Tunnel diameter
Tunnel Length (Ft) 8,524                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 2 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 61,949,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 23.06 35.68 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 33 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 5,931,000$                 123,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 354.09 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 481,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,781,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 289,050 = ACH x Volume / 60

Construction Cost (Odor Control) 7,767,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 457.67 Ref: CSO Statistics

Construction Cost (Screening) 21,602,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 23.06 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 11.53 = Peak Vol/DW Time

Construction Cost 13,608,301$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 2                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,284,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 5,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 5,765 250 SF / MGD
Land Required - Odor Control (SF) 14,453 500 SF / 10,000 CFM
Land Required - Screening (SF) 114,418 250 SF / MGD
Land Required - Regulator (SF) 20,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 160,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 320,000$                    
113,065,301$                                              TOTAL CAPITAL COST

Capital Costs - Two Mile Run Region 
TUNNEL STORAGE
4 Overflows / Year

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 4
Peak Volume 3,083,130 CF

 23.06 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 708.17 CFS

457.67 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 23.06 3,083,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 27.13 3,627,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 603 = (Vol / SWD * 1.5)1/2

Width (Ft) 402 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 27.20 3,636,090 Sufficient Volume
Tank Area (SF) 242,000 = Length x Width

Construction Cost (Storage Tank) 28,835,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 457.67 708.17 = Peak Rate
Force Main Diameter (In) 147 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 57,487,000$               639,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 708.17 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,145,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,441,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 27,210 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,219,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 457.67 Ref: CSO Statistics

Construction Cost (Screening) 21,602,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 23.06 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 11.53 = Peak Vol/DW Time

Construction Cost 13,608,301$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 363,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 726,000$                    
128,546,301$                                              TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Two Mile Run Region 

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 4
Peak Volume 3,083,130 CF

 23.06 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 708.17 CFS

457.67 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 23.06 3,083,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 27.13 3,627,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 603 = (Vol / SWD * 1.5)1/2

Width (Ft) 402 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 27.20 3,636,090 Sufficient Volume
Tank Area (SF) 242,000 = Length x Width

Construction Cost (Storage Tank) 71,936,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 23.06 35.68 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 33 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 4,465,000$                 123,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 708.17 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,145,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,441,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 272,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 7,407,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 457.67 Ref: CSO Statistics

Construction Cost (Screening) 21,602,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 23.06 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 11.53 = Peak Vol/DW Time

Construction Cost 13,608,301$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 363,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 726,000$                    
124,297,301$                                              

Capital Costs - Two Mile Run Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 4
Peak Volume 3,083,130 CF

 23.06 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 708.17 CFS

457.67 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 457.67 708.17                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 48

Construction Cost (Swirl / Vortex) 12,749,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 503.44 778.99 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 154 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 63,071,000$               681,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 708.17 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,145,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,385,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 69,250 = ACH x Volume / 60

Construction Cost (Odor Control) 2,535,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 457.67 Ref: CSO Statistics

Construction Cost (Screening) 21,602,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 503.44 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 350 168
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,324,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 475,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 950,000$                    
110,342,000$                                              

Capital Costs - Two Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 4
Peak Volume 3,083,130 CF

 23.06 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 708.17 CFS

457.67 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 457.67 708.17 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 76,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 392 OK =(Surf Area x 2)1/2

Width (Ft) 196 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 6.90 921,984

Construction Cost (CSOTF) 24,177,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 457.67 708.17 = Peak Rate
Force Main Diameter (In) 147 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 57,487,000$               639,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 708.17 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,145,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,383,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 69,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,532,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 457.67 Ref: CSO Statistics

Construction Cost (Screening) 21,602,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 457.67 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 334 160
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,084,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 23.06 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 11.53 = Peak Vol/DW Time

Construction Cost 13,608,301$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 190,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 380,000$                    
128,939,301$                                              

Capital Costs - Two Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 4
Peak Volume 3,083,130 CF

 23.06 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 708.17 CFS

457.67 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 457.67 708.17                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 5,390 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 105 OK =(Surf Area x 2)1/2

Width (Ft) 52 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 93,544,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 503.44 778.99 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 154 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 63,071,000$               341,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 708.17 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,145,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 131,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 6,550 = ACH x Volume / 60

Construction Cost (Odor Control) 399,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 457.67 Ref: CSO Statistics

Construction Cost (Screening) 21,602,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 503.44 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 350 168
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,324,000$                 8,466,000$                 

Construction Cost (Disinfection) 12,790,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 235,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 470,000$                    
196,647,000$                                              

Capital Costs - Two Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 4
Peak Volume 3,083,130 CF

 23.06 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 708.17 CFS

457.67 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 457.67 708.17 Ref: CSO Statistics

Construction Cost (Screening) 21,602,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 457.67 708.17 = Peak Flow x % Req Pump
Force Main Diameter (In) 147 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 57,487,000$               639,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 708.17 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,145,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 141,600 =CFS x 200
Odor Control Flow Rate (CFM) 7,080 = ACH x Volume / 60

Construction Cost (Odor Control) 424,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 457.67 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 334 160
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,084,000$                 7,807,000$                 

Construction Cost (Disinfection) 11,891,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 72,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
96,617,000$                                                

Capital Costs - Two Mile Run Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 6
Peak Volume 2,420,477 CF

 18.11 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 597.18 CFS

385.94 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,880 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 376,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 818,928 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,638,000$                 
377,716,000$                                              

Capital Costs - Two Mile Run Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 6
Peak Volume 2,420,477 CF

 18.11 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 597.18 CFS

385.94 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 18.11 2,420,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 22.63 3,025,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 22 Input by Engineer
Tunnel Volume / Ft length (CF) 379.94                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,962                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 2 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 48,957,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 18.11 28.01 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 4,651,000$                 110,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 298.59 Peak Flow / # drop shaft

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 402,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,538,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 226,900 = ACH x Volume / 60

Construction Cost (Odor Control) 6,425,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 385.94 Ref: CSO Statistics

Construction Cost (Screening) 18,281,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 18.11 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 9.05 = Peak Vol/DW Time

Construction Cost 12,401,005$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 2                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,284,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 5,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 4,526 250 SF / MGD
Land Required - Odor Control (SF) 11,345 500 SF / 10,000 CFM
Land Required - Screening (SF) 96,485 250 SF / MGD
Land Required - Regulator (SF) 20,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 137,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 274,000$                    
92,785,005$                                                

Capital Costs - Two Mile Run Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 6
Peak Volume 2,420,477 CF

 18.11 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 597.18 CFS

385.94 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 18.11 2,420,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 21.30 2,847,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 535 = (Vol / SWD * 1.5)1/2

Width (Ft) 357 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 21.43 2,864,925 Sufficient Volume
Tank Area (SF) 191,000 = Length x Width

Construction Cost (Storage Tank) 22,150,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 385.94 597.18 = Peak Rate
Force Main Diameter (In) 135 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 48,736,000$               569,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.18 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,006,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,271,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 21,360 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,008,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 385.94 Ref: CSO Statistics

Construction Cost (Screening) 18,281,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 18.11 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 9.05 = Peak Vol/DW Time

Construction Cost 12,401,005$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 289,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 578,000$                    
108,014,005$                                              

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Two Mile Run Region 
SURFACE STORAGE TANK

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 6
Peak Volume 2,420,477 CF

 18.11 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 597.18 CFS

385.94 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 18.11 2,420,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 21.30 2,847,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 535 = (Vol / SWD * 1.5)1/2

Width (Ft) 357 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 21.43 2,864,925 Sufficient Volume
Tank Area (SF) 191,000 = Length x Width

Construction Cost (Storage Tank) 56,672,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 18.11 28.01 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 3,860,000$                 110,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.18 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,006,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,271,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 213,550 = ACH x Volume / 60 

Construction Cost (Odor Control) 6,126,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 385.94 Ref: CSO Statistics

Construction Cost (Screening) 18,281,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 18.11 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 9.05 = Peak Vol/DW Time

Construction Cost 12,401,005$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 289,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 578,000$                    
102,319,005$                                              

Capital Costs - Two Mile Run Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 6
Peak Volume 2,420,477 CF

 18.11 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 597.18 CFS

385.94 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 385.94 597.18                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 41

Construction Cost (Swirl / Vortex) 11,488,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 424.53 656.90 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 142 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 53,445,000$               610,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.18 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,006,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,183,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 59,150 = ACH x Volume / 60

Construction Cost (Odor Control) 2,240,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 385.94 Ref: CSO Statistics

Construction Cost (Screening) 18,281,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 424.53 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 322 154
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,904,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 401,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 802,000$                    
95,061,000$                                                

Capital Costs - Two Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 6
Peak Volume 2,420,477 CF

 18.11 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 597.18 CFS

385.94 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 385.94 597.18 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 64,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 360 OK =(Surf Area x 2)1/2

Width (Ft) 180 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 5.82 777,600

Construction Cost (CSOTF) 21,795,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 385.94 597.18 = Peak Rate
Force Main Diameter (In) 135 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 48,736,000$               569,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.18 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,006,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,166,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 58,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,215,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 385.94 Ref: CSO Statistics

Construction Cost (Screening) 18,281,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 385.94 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 307 147
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,687,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 18.11 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 9.05 = Peak Vol/DW Time

Construction Cost 12,401,005$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 161,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 322,000$                    
112,297,005$                                              

Capital Costs - Two Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST

TMR Regional Alternative Sizing & Costs.xls SW-E-0013.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 6
Peak Volume 2,420,477 CF

 18.11 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 597.18 CFS

385.94 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 385.94 597.18                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,550 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 96 OK =(Surf Area x 2)1/2

Width (Ft) 48 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 76,303,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 424.53 656.90 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 142 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 53,445,000$               305,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.18 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,006,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 111,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 5,550 = ACH x Volume / 60

Construction Cost (Odor Control) 351,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 385.94 Ref: CSO Statistics

Construction Cost (Screening) 18,281,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 424.53 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 322 154
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,904,000$                 7,330,000$                 

Construction Cost (Disinfection) 11,234,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 201,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 402,000$                    
164,612,000$                                              

Capital Costs - Two Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 86

Number of Overflows / Year 6
Peak Volume 2,420,477 CF

 18.11 MG
Total Volume 75,891,096 CF

 567.67 MG
Peak Rate 597.18 CFS

385.94 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 385.94 597.18 Ref: CSO Statistics

Construction Cost (Screening) 18,281,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 385.94 597.18 = Peak Flow x % Req Pump
Force Main Diameter (In) 135 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 48,736,000$               569,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.18 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 481,000$                    2,006,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 119,400 =CFS x 200
Odor Control Flow Rate (CFM) 5,970 = ACH x Volume / 60

Construction Cost (Odor Control) 371,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 385.94 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 307 147
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,687,000$                 6,772,000$                 

Construction Cost (Disinfection) 10,459,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 64,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 128,000$                    
82,835,000$                                                

Capital Costs - Two Mile Run Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

TMR Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 108.08 $429,374 20 10.910 $4,684,443
Length (ft) 25564
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 2 $156,033 50 14.484 $2,259,918
Screening O&M Flow Rate (MGD) 623.44 $130,051 20 10.910 $1,418,846
Odor Control O&M Capacity (CFM) 1,354,600 $4,741,100 20 10.910 $51,725,113
Reserve / Replace 10% Gravity / 15% Pump $264,747

Total Annual O&M $5,465,000 Total PW O&M $60,472,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 623.44 $1,384,498 20 10.910 $15,104,789

No. Events / Yr 86
Const Cost ($) $155,267,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 623 $130,051 20 10.910 $1,418,846
Odor Control O&M Capacity (CFM) 127,500 $446,250 20 10.910 $4,868,560
Reserve / Replace 10% Gravity / 15% Pump $407,823

Total Annual O&M $2,402,000 Total PW O&M $28,187,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 108.08 $429,374 20 10.910 $4,684,443

No. Events / Yr 86
Const Cost ($) $333,764,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 623 $130,051 20 10.910 $1,418,846
Odor Control O&M Capacity (CFM) 1,274,950 $4,462,325 20 10.910 $48,683,695
Reserve / Replace 10% Gravity / 15% Pump $207,769

Total Annual O&M $5,909,000 Total PW O&M $67,845,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$118,483

$6,387,349

Tank O&M $887,248

Tunnel Storage

Tank O&M $441,006 14.48450

Tunnel Maintenance $8,180 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $12,850,54450
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Operation and Maintenance Costs

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 623.44 $1,384,498 20 10.910 $15,104,789
Sed. Basin O&M Flow Rate (MGD) 623.44 $70,137 50 14.484 $1,015,841
Screening O&M Flow Rate (MGD) 623.44 $130,051 20 10.910 $1,418,846
Disinfection O&M Flow Rate (MGD) 623.44 $810,730 20 10.910 $8,845,016
Odor Control O&M Capacity (CFM) 94,200.00 $329,700 20 10.910 $3,597,007
Reserve / Replace 10% Gravity / 15% Pump $418,845

Total Annual O&M $2,726,000 Total PW O&M $30,400,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 685.79 $1,475,526 20 10.910 $16,097,896
HREOP O&M Flow Rate (MGD) 623.44 $1,025,243 20 10.910 $11,185,339
Screening O&M Flow Rate (MGD) 623.44 $130,051 20 10.910 $1,418,846
Disinfection O&M Flow Rate (MGD) 685.79 $859,197 20 10.910 $9,373,786
Odor Control O&M Capacity (CFM) 8,950.00 $31,325 20 10.910 $341,754
Reserve / Replace 10% Gravity / 15% Pump $816,805

Total Annual O&M $3,522,000 Total PW O&M $39,234,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 685.79 $1,475,526 20 10.910 $16,097,896
Swirl / Vortex O&M Flow Rate (MGD) 623.44 $70,137 20 10.910 $765,194
Screening O&M Flow Rate (MGD) 623.44 $130,051 20 10.910 $1,418,846
Disinfection O&M Flow Rate (MGD) 685.79 $859,197 20 10.910 $9,373,786
Odor Control O&M Capacity (CFM) 93,750.00 $328,125 20 10.910 $3,579,824
Reserve / Replace 10% Gravity / 15% Pump $471,573

Total Annual O&M $2,864,000 Total PW O&M $31,707,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 623.44 $1,384,498 20 10.910 $15,104,789
Screening O&M Flow Rate (MGD) 623.44 $130,051 20 10.910 $1,418,846
Disinfection O&M Flow Rate (MGD) 623.44 $810,730 20 10.910 $8,845,016
Odor Control O&M Capacity (CFM) 9,650.00 $33,775 20 10.910 $368,483
Reserve / Replace 10% Gravity / 15% Pump $411,541

Total Annual O&M $2,360,000 Total PW O&M $26,149,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 35.66 $204,684 20 10.910 $2,233,090

Length (ft) 8435
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 2 $156,033 50 14.484 $2,259,918
Screening O&M Flow Rate (MGD) 607.88 $125,263 20 10.910 $1,366,608
Odor Control O&M Capacity (CFM) 446,950 $1,564,325 20 10.910 $17,066,691
Reserve / Replace 10% Gravity / 15% Pump $144,893

Total Annual O&M $2,054,000 Total PW O&M $23,111,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 607.88 $1,361,307 20 10.910 $14,851,779

No. Events / Yr 86
Const Cost ($) $46,365,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 608 $125,263 20 10.910 $1,366,608
Odor Control O&M Capacity (CFM) 42,060 $147,210 20 10.910 $1,606,052
Reserve / Replace 10% Gravity / 15% Pump $391,657

Total Annual O&M $1,803,000 Total PW O&M $20,660,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 35.66 $204,684 20 10.910 $2,233,090

No. Events / Yr 86
Const Cost ($) $110,728,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 608 $125,263 20 10.910 $1,366,608
Odor Control O&M Capacity (CFM) 420,600 $1,472,100 20 10.910 $16,060,522
Reserve / Replace 10% Gravity / 15% Pump $130,508

Total Annual O&M $2,132,000 Total PW O&M $24,565,000

14.484 $2,444,119

14.484 $4,774,638

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $2,699 50 14.484 $39,092

Tank O&M

Tank O&M $329,658

Tunnel Storage

Surface Storage Tank

50

$168,751 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 607.88 $1,361,307 20 10.910 $14,851,779
Sed. Basin O&M Flow Rate (MGD) 607.88 $68,386 50 14.484 $990,478
Screening O&M Flow Rate (MGD) 607.88 $125,263 20 10.910 $1,366,608
Disinfection O&M Flow Rate (MGD) 607.88 $798,338 20 10.910 $8,709,821
Odor Control O&M Capacity (CFM) 91,750.00 $321,125 20 10.910 $3,503,454
Reserve / Replace 10% Gravity / 15% Pump $408,755

Total Annual O&M $2,675,000 Total PW O&M $29,831,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 668.67 $1,450,810 20 10.910 $15,828,252
HREOP O&M Flow Rate (MGD) 607.88 $1,010,111 20 10.910 $11,020,250
Screening O&M Flow Rate (MGD) 607.88 $125,263 20 10.910 $1,366,608
Disinfection O&M Flow Rate (MGD) 668.67 $846,064 20 10.910 $9,230,509
Odor Control O&M Capacity (CFM) 8,700.00 $30,450 20 10.910 $332,208
Reserve / Replace 10% Gravity / 15% Pump $794,260

Total Annual O&M $3,463,000 Total PW O&M $38,572,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 668.67 $1,450,810 20 10.910 $15,828,252
Swirl / Vortex O&M Flow Rate (MGD) 607.88 $68,386 20 10.910 $746,090
Screening O&M Flow Rate (MGD) 607.88 $125,263 20 10.910 $1,366,608
Disinfection O&M Flow Rate (MGD) 668.67 $846,064 20 10.910 $9,230,509
Odor Control O&M Capacity (CFM) 92,300.00 $323,050 20 10.910 $3,524,456
Reserve / Replace 10% Gravity / 15% Pump $460,450

Total Annual O&M $2,814,000 Total PW O&M $31,156,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 607.88 $1,361,307 20 10.910 $14,851,779
Screening O&M Flow Rate (MGD) 607.88 $125,263 20 10.910 $1,366,608
Disinfection O&M Flow Rate (MGD) 607.88 $798,338 20 10.910 $8,709,821
Odor Control O&M Capacity (CFM) 9,410.00 $32,935 20 10.910 $359,319
Reserve / Replace 10% Gravity / 15% Pump $401,601

Total Annual O&M $2,318,000 Total PW O&M $25,689,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 26.20 $166,577 20 10.910 $1,817,341

Length (ft) 8250
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 2 $156,033 50 14.484 $2,259,918
Screening O&M Flow Rate (MGD) 537.24 $104,646 20 10.910 $1,141,677
Odor Control O&M Capacity (CFM) 328,350 $1,149,225 20 10.910 $12,537,975
Reserve / Replace 10% Gravity / 15% Pump $119,630

Total Annual O&M $1,580,000 Total PW O&M $17,915,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 537.24 $1,253,474 20 10.910 $13,675,324

No. Events / Yr 86
Const Cost ($) $33,131,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 537 $104,646 20 10.910 $1,141,677
Odor Control O&M Capacity (CFM) 30,900 $108,150 20 10.910 $1,179,910
Reserve / Replace 10% Gravity / 15% Pump $346,600

Total Annual O&M $1,602,000 Total PW O&M $18,308,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 26.20 $166,577 20 10.910 $1,817,341

No. Events / Yr 86
Const Cost ($) $81,589,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 537 $104,646 20 10.910 $1,141,677
Odor Control O&M Capacity (CFM) 309,000 $1,081,500 20 10.910 $11,799,099
Reserve / Replace 10% Gravity / 15% Pump $110,821

Total Annual O&M $1,610,000 Total PW O&M $18,588,000

$1,964,930

$3,719,544

Tank O&M $135,666 50

Tank O&M $256,811 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $2,640 50 14.484 $38,237

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 537.24 $1,253,474 20 10.910 $13,675,324
Sed. Basin O&M Flow Rate (MGD) 537.24 $60,440 50 14.484 $875,385
Screening O&M Flow Rate (MGD) 537.24 $104,646 20 10.910 $1,141,677
Disinfection O&M Flow Rate (MGD) 537.24 $740,467 20 10.910 $8,078,451
Odor Control O&M Capacity (CFM) 80,900.00 $283,150 20 10.910 $3,089,149
Reserve / Replace 10% Gravity / 15% Pump $362,953

Total Annual O&M $2,443,000 Total PW O&M $27,223,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 590.97 $1,335,887 20 10.910 $14,574,446
HREOP O&M Flow Rate (MGD) 537.24 $939,334 20 10.910 $10,248,074
Screening O&M Flow Rate (MGD) 537.24 $104,646 20 10.910 $1,141,677
Disinfection O&M Flow Rate (MGD) 590.97 $784,733 20 10.910 $8,561,395
Odor Control O&M Capacity (CFM) 7,800.00 $27,300 20 10.910 $297,841
Reserve / Replace 10% Gravity / 15% Pump $693,611

Total Annual O&M $3,192,000 Total PW O&M $35,517,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 590.97 $1,335,887 20 10.910 $14,574,446
Swirl / Vortex O&M Flow Rate (MGD) 537.24 $60,440 20 10.910 $659,394
Screening O&M Flow Rate (MGD) 537.24 $104,646 20 10.910 $1,141,677
Disinfection O&M Flow Rate (MGD) 590.97 $784,733 20 10.910 $8,561,395
Odor Control O&M Capacity (CFM) 80,800.00 $282,800 20 10.910 $3,085,331
Reserve / Replace 10% Gravity / 15% Pump $409,529

Total Annual O&M $2,569,000 Total PW O&M $28,432,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 537.24 $1,253,474 20 10.910 $13,675,324
Screening O&M Flow Rate (MGD) 537.24 $104,646 20 10.910 $1,141,677
Disinfection O&M Flow Rate (MGD) 537.24 $740,467 20 10.910 $8,078,451
Odor Control O&M Capacity (CFM) 8,320.00 $29,120 20 10.910 $317,697
Reserve / Replace 10% Gravity / 15% Pump $356,476

Total Annual O&M $2,128,000 Total PW O&M $23,570,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 23.06 $152,981 20 10.910 $1,669,014

Length (ft) 8524
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 2 $156,033 50 14.484 $2,259,918
Screening O&M Flow Rate (MGD) 457.67 $83,601 20 10.910 $912,087
Odor Control O&M Capacity (CFM) 289,050 $1,011,675 20 10.910 $11,037,313
Reserve / Replace 10% Gravity / 15% Pump $104,082

Total Annual O&M $1,408,000 Total PW O&M $16,022,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 457.67 $1,126,170 20 10.910 $12,286,449

No. Events / Yr 86
Const Cost ($) $28,835,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 458 $83,601 20 10.910 $912,087
Odor Control O&M Capacity (CFM) 27,210 $95,235 20 10.910 $1,039,008
Reserve / Replace 10% Gravity / 15% Pump $296,620

Total Annual O&M $1,430,000 Total PW O&M $16,344,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 23.06 $152,981 20 10.910 $1,669,014

No. Events / Yr 86
Const Cost ($) $71,936,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 458 $83,601 20 10.910 $912,087
Odor Control O&M Capacity (CFM) 272,050 $952,175 20 10.910 $10,388,171
Reserve / Replace 10% Gravity / 15% Pump $97,122

Total Annual O&M $1,422,000 Total PW O&M $16,436,000

Tank O&M $232,678

Surface Storage Tank

50

$1,809,376

14.484 $3,370,019

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $2,728 50 14.484 $39,504

14.484Tank O&M $124,926

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 457.67 $1,126,170 20 10.910 $12,286,449
Sed. Basin O&M Flow Rate (MGD) 457.67 $51,488 50 14.484 $745,730
Screening O&M Flow Rate (MGD) 457.67 $83,601 20 10.910 $912,087
Disinfection O&M Flow Rate (MGD) 457.67 $671,576 20 10.910 $7,326,850
Odor Control O&M Capacity (CFM) 69,150.00 $242,025 20 10.910 $2,640,478
Reserve / Replace 10% Gravity / 15% Pump $311,300

Total Annual O&M $2,175,000 Total PW O&M $24,223,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 503.44 $1,200,213 20 10.910 $13,094,256
HREOP O&M Flow Rate (MGD) 457.67 $854,827 20 10.910 $9,326,106
Screening O&M Flow Rate (MGD) 457.67 $83,601 20 10.910 $912,087
Disinfection O&M Flow Rate (MGD) 503.44 $711,724 20 10.910 $7,764,862
Odor Control O&M Capacity (CFM) 6,550.00 $22,925 20 10.910 $250,110
Reserve / Replace 10% Gravity / 15% Pump $583,373

Total Annual O&M $2,874,000 Total PW O&M $31,931,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 503.44 $1,200,213 20 10.910 $13,094,256
Swirl / Vortex O&M Flow Rate (MGD) 457.67 $51,488 20 10.910 $561,730
Screening O&M Flow Rate (MGD) 457.67 $83,601 20 10.910 $912,087
Disinfection O&M Flow Rate (MGD) 503.44 $711,724 20 10.910 $7,764,862
Odor Control O&M Capacity (CFM) 69,250.00 $242,375 20 10.910 $2,644,297
Reserve / Replace 10% Gravity / 15% Pump $352,082

Total Annual O&M $2,290,000 Total PW O&M $25,329,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 457.67 $1,126,170 20 10.910 $12,286,449
Screening O&M Flow Rate (MGD) 457.67 $83,601 20 10.910 $912,087
Disinfection O&M Flow Rate (MGD) 457.67 $671,576 20 10.910 $7,326,850
Odor Control O&M Capacity (CFM) 7,080.00 $24,780 20 10.910 $270,348
Reserve / Replace 10% Gravity / 15% Pump $305,566

Total Annual O&M $1,907,000 Total PW O&M $21,101,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 18.11 $130,145 20 10.910 $1,419,870

Length (ft) 7962
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 2 $156,033 50 14.484 $2,259,918
Screening O&M Flow Rate (MGD) 385.94 $66,612 20 10.910 $726,731
Odor Control O&M Capacity (CFM) 226,900 $794,150 20 10.910 $8,664,128
Reserve / Replace 10% Gravity / 15% Pump $86,176

Total Annual O&M $1,150,000 Total PW O&M $13,194,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 385.94 $1,004,946 20 10.910 $10,963,899

No. Events / Yr 86
Const Cost ($) $22,150,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 386 $66,612 20 10.910 $726,731
Odor Control O&M Capacity (CFM) 21,360 $74,760 20 10.910 $815,627
Reserve / Replace 10% Gravity / 15% Pump $251,309

Total Annual O&M $1,255,000 Total PW O&M $14,325,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 18.11 $130,145 20 10.910 $1,419,870

No. Events / Yr 86
Const Cost ($) $56,672,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 386 $66,612 20 10.910 $726,731
Odor Control O&M Capacity (CFM) 213,550 $747,425 20 10.910 $8,154,361
Reserve / Replace 10% Gravity / 15% Pump $82,136

Total Annual O&M $1,139,000 Total PW O&M $13,200,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $2,548 50 14.484 $36,901

$2,817,325

Tank O&M $108,213

50

14.484 $1,567,31950

Tank O&M $194,518 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank
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Operation and Maintenance Costs

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 385.94 $1,004,946 20 10.910 $10,963,899
Sed. Basin O&M Flow Rate (MGD) 385.94 $43,418 50 14.484 $628,853
Screening O&M Flow Rate (MGD) 385.94 $66,612 20 10.910 $726,731
Disinfection O&M Flow Rate (MGD) 385.94 $605,333 20 10.910 $6,604,143
Odor Control O&M Capacity (CFM) 58,300.00 $204,050 20 10.910 $2,226,173
Reserve / Replace 10% Gravity / 15% Pump $264,621

Total Annual O&M $1,925,000 Total PW O&M $21,414,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 424.53 $1,071,019 20 10.910 $11,684,752
HREOP O&M Flow Rate (MGD) 385.94 $773,285 20 10.910 $8,436,487
Screening O&M Flow Rate (MGD) 385.94 $66,612 20 10.910 $726,731
Disinfection O&M Flow Rate (MGD) 424.53 $641,521 20 10.910 $6,998,951
Odor Control O&M Capacity (CFM) 5,550.00 $19,425 20 10.910 $211,926
Reserve / Replace 10% Gravity / 15% Pump $486,898

Total Annual O&M $2,572,000 Total PW O&M $28,546,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 424.53 $1,071,019 20 10.910 $11,684,752
Swirl / Vortex O&M Flow Rate (MGD) 385.94 $43,418 20 10.910 $473,691
Screening O&M Flow Rate (MGD) 385.94 $66,612 20 10.910 $726,731
Disinfection O&M Flow Rate (MGD) 424.53 $641,521 20 10.910 $6,998,951
Odor Control O&M Capacity (CFM) 59,150.00 $207,025 20 10.910 $2,258,630
Reserve / Replace 10% Gravity / 15% Pump $300,115

Total Annual O&M $2,030,000 Total PW O&M $22,443,000

TMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 385.94 $1,004,946 20 10.910 $10,963,899
Screening O&M Flow Rate (MGD) 385.94 $66,612 20 10.910 $726,731
Disinfection O&M Flow Rate (MGD) 385.94 $605,333 20 10.910 $6,604,143
Odor Control O&M Capacity (CFM) 5,970.00 $20,895 20 10.910 $227,963
Reserve / Replace 10% Gravity / 15% Pump $259,605

Total Annual O&M $1,698,000 Total PW O&M $18,782,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $377.7 $377,716,000 $0
1 $377.7 $377,716,000 $0
2 $377.7 $377,716,000 $0
4 $377.7 $377,716,000 $0
6 $377.7 $377,716,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $513.0 $445,192,355 $67,845,000
1 $202.7 $178,101,059 $24,565,000
2 $158.3 $139,691,301 $18,588,000
4 $140.7 $124,297,301 $16,436,000
6 $115.5 $102,319,005 $13,200,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $487.7 $427,211,355 $60,472,000
1 $192.0 $168,917,059 $23,111,000
2 $146.0 $128,115,301 $17,915,000
4 $129.1 $113,065,301 $16,022,000
6 $106.0 $92,785,005 $13,194,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $337.5 $309,345,355 $28,187,000
1 $196.1 $175,478,059 $20,660,000
2 $165.6 $147,326,301 $18,308,000
4 $144.9 $128,546,301 $16,344,000
6 $122.3 $108,014,005 $14,325,000
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Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $176.7 $145,018,000 $31,707,000
1 $173.0 $141,810,000 $31,156,000
2 $155.5 $127,058,000 $28,432,000
4 $135.7 $110,342,000 $25,329,000
6 $117.5 $95,061,000 $22,443,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $313.4 $274,211,000 $39,234,000
1 $305.3 $266,683,000 $38,572,000
2 $268.7 $233,226,000 $35,517,000
4 $228.6 $196,647,000 $31,931,000
6 $193.2 $164,612,000 $28,546,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $192.9 $162,523,667 $30,400,000
1 $195.2 $165,334,059 $29,831,000
2 $174.3 $147,081,301 $27,223,000
4 $153.2 $128,939,301 $24,223,000
6 $133.7 $112,297,005 $21,414,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $154.2 $128,031,000 $26,149,000
1 $150.8 $125,101,000 $25,689,000
2 $135.3 $111,733,000 $23,570,000
4 $117.7 $96,617,000 $21,101,000
6 $101.6 $82,835,000 $18,782,000

Integrated Outfalls COMBINATION-INDIVIDUAL OUTFALLS
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $178.6 $156,309,000 $22,280,000
1 $178.4 $157,191,000 $21,169,000
2 $154.8 $135,443,000 $19,381,000
4 $129.5 $112,482,000 $17,054,000
6 $109.6 $95,220,000 $14,428,000
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Cost Summary

Figure 3 – Two Mile Run Region Alternative Costs
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Exceedance Summary

Region Name Two Mile Run Results Summary

Structures within Region Number of Events: 86
Model ID Two Mile Run.1 Peak Volume: 14,449,291 ft3

Structure Type Regional 108.09 MG
PWSA Sewershed Two Mile Run Total Volume: 75,891,096 ft3

Stream of Discharge Allegheny River 567.70 MG
NPDES Permit Number N/A Peak Rate: 964.68 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:37 3726 1/5/2005 14:55 14449290.61 108087.918 0 273.38 12

1/11/2005 8:00 1874 1/12/2005 1:40 4767101.73 35660.305 1 249.53 14

10/24/2005 11:15 2319 10/25/2005 4:00 3502173.18 26198.006 2 97.90 36

2/14/2005 4:45 1883 2/14/2005 7:30 3114827.19 23300.465 3 82.00 40

11/29/2005 6:55 530 11/29/2005 7:35 3083129.95 23063.354 4 251.36 13

1/3/2005 8:40 1608 1/3/2005 14:00 2531722.17 18938.548 5 113.26 33

3/28/2005 9:15 940 3/28/2005 19:10 2420476.68 18106.376 6 200.91 19

4/1/2005 19:30 2699 4/2/2005 6:35 2373541.93 17755.280 7 188.64 21

5/13/2005 22:40 199 5/13/2005 23:05 2344977.04 17541.601 8 568.81 7

8/20/2005 18:20 176 8/20/2005 19:00 2298473.81 17193.733 9 964.68 0
11/14/2005 21:50 645 11/14/2005 23:20 2137898.31 15992.548 10 191.28 20

1/13/2005 22:36 969 1/14/2005 2:35 2109219.00 15778.013 11 142.29 30

4/22/2005 15:50 1298 4/23/2005 4:25 1899051.52 14205.855 12 831.29 2
7/5/2005 16:30 170 7/5/2005 17:05 1884059.61 14093.708 13 708.17 4

10/21/2005 19:10 1441 10/22/2005 7:10 1582190.66 11835.577 14 156.64 28

9/29/2005 5:20 144 9/29/2005 5:50 1451008.60 10854.270 15 940.59 1
5/11/2005 22:40 160 5/11/2005 22:55 1398865.79 10464.216 16 597.18 6

1/7/2005 23:07 1308 1/8/2005 5:45 1393901.85 10427.083 17 170.39 24

7/15/2005 15:55 200 7/15/2005 17:55 1301391.23 9735.057 18 729.30 3
8/8/2005 8:55 198 8/8/2005 9:40 1281991.86 9589.940 19 391.55 9

3/23/2005 2:40 1155 3/23/2005 12:55 1196106.10 8947.472 20 119.44 32

5/14/2005 8:50 920 5/14/2005 16:30 1163267.71 8701.824 21 310.59 11

5/28/2005 8:35 680 5/28/2005 9:40 1139797.60 8526.256 22 177.30 23

7/26/2005 19:50 210 7/26/2005 20:10 1077571.05 8060.770 23 673.11 5
12/15/2005 8:55 770 12/15/2005 14:20 1021069.45 7638.110 24 97.51 37

2/20/2005 15:10 1270 2/20/2005 20:20 987415.19 7386.359 25 181.50 22

11/16/2005 4:15 535 11/16/2005 4:40 818583.23 6123.412 26 169.97 25

7/16/2005 9:20 255 7/16/2005 11:55 784171.56 5865.995 27 158.56 27

2/9/2005 14:45 344 2/9/2005 17:05 777414.23 5815.447 28 148.43 29

10/7/2005 7:40 394 10/7/2005 11:05 748536.82 5599.430 29 160.15 26

6/11/2005 17:45 90 6/11/2005 18:00 574086.60 4294.455 30 351.66 10

11/9/2005 19:30 93 11/9/2005 19:55 545869.59 4083.377 31 412.30 8

9/26/2005 5:45 710 9/26/2005 6:10 518567.20 3879.142 32 60.58 46

A-22 and A-23 

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

8/29/2005 9:45 425 8/29/2005 13:55 516142.76 3861.006 33 100.01 35

4/20/2005 19:00 318 4/20/2005 19:50 505747.72 3783.246 34 84.61 38

11/1/2005 15:10 240 11/1/2005 16:45 487723.80 3648.418 35 82.19 39

2/16/2005 7:10 430 2/16/2005 7:55 464557.25 3475.120 36 78.79 42

7/25/2005 13:20 360 7/25/2005 13:40 427528.43 3198.126 37 220.81 16

8/27/2005 15:40 85 8/27/2005 16:00 361043.87 2700.789 38 231.35 15

6/14/2005 19:20 90 6/14/2005 19:30 357628.65 2675.241 39 208.11 18

3/27/2005 17:00 169 3/27/2005 17:35 331116.94 2476.920 40 65.62 45

6/3/2005 7:05 220 6/3/2005 9:40 317282.54 2373.432 41 101.23 34

12/25/2005 11:15 230 12/25/2005 13:15 314324.25 2351.303 42 51.01 48

8/13/2005 20:20 65 8/13/2005 20:30 263993.56 1974.804 43 214.21 17

5/23/2005 12:20 339 5/23/2005 16:55 230783.84 1726.378 44 60.05 47

6/10/2005 19:50 80 6/10/2005 20:25 207352.44 1551.100 45 123.79 31

1/30/2005 12:35 110 1/30/2005 13:15 203743.36 1524.102 46 78.13 43

11/9/2005 4:30 105 11/9/2005 5:00 198004.32 1481.171 47 80.58 41

7/17/2005 16:43 106 7/17/2005 17:00 185658.96 1388.822 48 49.47 49

1/26/2005 5:05 220 1/26/2005 5:30 177279.98 1326.143 49 39.27 51

7/18/2005 7:55 75 7/18/2005 8:10 166260.60 1243.712 50 71.02 44

5/20/2005 3:25 454 5/20/2005 6:45 136662.33 1022.303 51 23.58 58

10/21/2005 7:35 120 10/21/2005 8:00 123550.76 924.221 52 36.89 53

4/30/2005 5:15 169 4/30/2005 6:10 120246.03 899.500 53 45.08 50

4/26/2005 20:35 335 4/27/2005 1:15 112454.16 841.213 54 37.07 52

8/26/2005 21:10 80 8/26/2005 21:30 87387.89 653.705 55 29.30 55

6/16/2005 11:25 145 6/16/2005 11:45 83113.55 621.731 56 32.30 54

11/24/2005 8:40 235 11/24/2005 10:00 81776.57 611.730 57 24.50 57

3/12/2005 11:10 127 3/12/2005 11:35 73417.75 549.201 58 13.32 68

3/7/2005 22:25 405 3/8/2005 2:00 58981.23 441.209 59 9.04 73

12/26/2005 6:25 359 12/26/2005 11:40 58073.04 434.415 60 7.01 77

12/9/2005 4:10 70 12/9/2005 4:30 56505.95 422.693 61 26.04 56

11/8/2005 15:05 70 11/8/2005 15:35 51182.69 382.872 62 22.11 59

6/28/2005 18:40 80 6/28/2005 19:30 48606.27 363.599 63 17.90 63

5/7/2005 12:45 115 5/7/2005 14:00 44829.74 335.349 64 22.07 60

3/20/2005 4:20 325 3/20/2005 8:05 42449.73 317.545 65 20.68 61

8/16/2005 6:50 130 8/16/2005 8:30 39002.24 291.756 66 15.46 64

6/17/2005 1:10 80 6/17/2005 2:00 32452.79 242.763 67 13.15 69

5/27/2005 21:05 45 5/27/2005 21:15 25878.74 193.586 68 18.85 62

9/23/2005 2:55 50 9/23/2005 3:05 25506.11 190.798 69 14.04 66

11/6/2005 10:25 265 11/6/2005 10:35 25483.42 190.629 70 13.45 67

3/29/2005 7:10 279 3/29/2005 8:15 23191.76 173.486 71 2.20 84

6/6/2005 9:55 50 6/6/2005 10:20 19207.96 143.685 72 11.95 70

5/21/2005 15:15 40 5/21/2005 15:30 18836.04 140.903 73 14.86 65

3/11/2005 8:25 50 3/11/2005 8:45 17658.71 132.096 74 11.35 71

2/8/2005 6:05 45 2/8/2005 6:15 15743.99 117.773 75 9.42 72

10/24/2005 3:15 59 10/24/2005 3:35 14631.75 109.453 76 6.60 79

8/5/2005 11:15 54 8/5/2005 11:35 13372.66 100.034 77 7.10 76

11/23/2005 20:10 70 11/23/2005 20:35 13102.60 98.014 78 6.01 80

10/26/2005 10:35 44 10/26/2005 10:45 10494.03 78.501 79 6.89 78

6/3/2005 17:20 35 6/3/2005 17:30 7537.46 56.384 80 8.24 74

7/18/2005 19:05 30 7/18/2005 19:15 6936.02 51.885 81 7.62 75

11/14/2005 0:40 20 11/14/2005 0:45 3411.68 25.521 82 5.64 82

6/21/2005 13:30 18 6/21/2005 13:35 2766.66 20.696 83 5.80 81

2/25/2005 13:15 24 2/25/2005 13:25 1699.96 12.717 84 2.18 85

5/19/2005 20:15 15 5/19/2005 20:20 1021.46 7.641 85 2.43 83
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Exceedance Summary

Region Name Two Mile Run Results Summary

Structures within Region Number of Events: 86
Model ID Two Mile Run.1 Peak Volume: 14,449,291 ft3

Structure Type Regional 108.09 MG
PWSA Sewershed Two Mile Run Total Volume: 75,891,096 ft3

Stream of Discharge Allegheny River 567.70 MG
NPDES Permit Number N/A Peak Rate: 964.68 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

A-22 and A-23 

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Two Mile Run Region CSO Volume
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Figure 2 - Two Mile Run Region CSO Peak Flow Rate
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Two Mile Run Regional Report 1 

E.2.3 TMR – TWO MILE RUN REGION 

Description of Region 

The Two Mile Run Region is located along the southern bank of the Allegheny River along the 

border of the Strip District and Bloomfield neighborhoods. The Region consists of the following 

sewersheds/tributary areas:  

• A-22, NPDES# 048RA22 

• A-23, NPDES# 048LA23  

The Region serves approximately 1,880 acres of commercial, industrial and residential property 

in the Strip District, Polish Hill, Bloomfield, Oakland, Shadyside, Friendship, and East Liberty 

neighborhoods within the City of Pittsburgh. The Region’s collection and conveyance system 

consists of approximately 435,000 linear feet (82 miles) of sewers and 1,449 manholes.  Nearly 

all of the service area is combined sewer.  Attachment 1 – Two Mile Run Region Tributary Area 

Map illustrates the location of the trunk sewers, outfalls, regulators, and overall tributary area. 

The Two Mile Run Region typically experiences 86 overflow events during the Typical Year 

Baseline Condition simulation (2005).  The maximum overflow volume during the Typical Year 

Baseline Conditions simulation (2005) discharging from the Two Mile Run Region is 108 MG.  

The peak overflow rate during the Typical Year Baseline Conditions simulation (2005) 

discharging from the Two Mile Run Region is approximately 965 CFS.  Figure 1 – Two Mile 

Run Region CSO Volume and Figure 2 – Two Mile Run Region CSO Peak Flow Rate illustrate 

the CSO volume and peak flow characteristics of the 21 largest CSO events during the Typical 

Year Baseline Conditions simulation (2005). 

Regional consolidation sewers are typically a necessary component of all storage and treatment 

alternatives.  They collect overflows from individual outfalls and convey those flows to the 

Regional storage or treatment alternative. A consolidation sewer of up to 600 feet long could be 

required for the Two Mile Run Region, depending upon where the final CSO control alternative 

was sited. 
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Figure 1 - Two Mile Run Region CSO Volume

 

 

0.0

200.0

400.0

600.0

800.0

1,000.0

1,200.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Number of Exceedances

Pe
ak

 R
at

e 
(c

fs
)

Figure 2 - Two Mile Run Region CSO Peak Flow Rate
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There appears to be a limited amount of available space for potential storage or treatment 

facilities in close proximity to the A-22 and A-23 regulators.  Bordering this location are the 31st 

Street Bridge, a railroad bridge and the Allegheny River.  Within the confines of these critical 

infrastructure and natural boundaries is approximately 15 acres of property where a storage or 

treatment facility could potentially be located.  

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the Two 

Mile Run Region outfalls.  Attachment 2 identifies the technologies that have been brought 

forward to be included in Regional CSO control alternatives.  The following paragraphs describe 

these alternatives in more detail. 

Integrated Alternatives 

Integrated Outfalls  

• Construct the highest ranked outfall-specific CSO control alternative for each outfall within 

the Region in lieu of a single Regional control alternative.  This combination of highest 

ranked outfall-specific alternatives may include different types of CSO control technologies, 

but would not require a Regional consolidation sewer. 

Collection System Control Alternatives 

CS4-TMR: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  The separation of sanitary and storm 

sewers would reduce the hydraulic loadings from the entire Region.  By definition, the 

complete separation of sewers would result in the elimination of all CSOs.   
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Storage Alternatives 

S2-TMR: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

S3-TMR: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-TMR: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

Treatment Alternatives 

T1-TMR: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  
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T2-TMR: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

T3-TMR: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-TMR: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Two Mile Run Region Alternative Costs illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 untreated overflows 

per year. 

The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 
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Figure 3 – Two Mile Run Region Alternative Costs
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Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.2.3 TMR – TWO MILE RUN REGION. 

Recommendations 

Tunnel storage scored highest for 1, 2, 4 and 6 levels of control, while the Integrated Outfalls 

alternative scored highest for 0 overflows per year. It is recommended that the following 

alternatives be carried forward to the next level of analysis: 

• S3-SD: Tunnel Storage.  This alternative resulted in the highest score for control levels of 

1, 2, 4, and 6 events per year. 

• Integrated Outfall. This alternative resulted in the highest score for control level of 0 

events per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 
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Significant Issues 

Significant issues associated with the highly ranked alternatives include 

General 

1. Proximity of work to 31st Street and railroad bridges.  

2. Proximity of work to large industrial factories.  

T4 – Screening & Disinfection 

1. Level of treatment is less than “equivalent primary” 

2. High maintenance efforts involved to clean screens 

S2 – Sub-surface Storage 

1. Can be difficult to site facilities near residential or high use recreational areas 

2. Requires local WWTP capacity for stored volume 

3. Larger area of construction disruption than tunnel 

4. Proximity of storage tank and appurtenant facilities to the 31st Street and railroad 

bridges 
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Two Mile Run Region - 0 Overflows / Year
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Alternative Scoring Sheet - Two Mile Run Region - 1 Overflow / Year
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Alternative Scoring Sheet - Two Mile Run Region - 2 Overflows / Year
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Alternative Scoring Sheet - Two Mile Run Region - 4 Overflows / Year
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Alternative Scoring Sheet - Two Mile Run Region - 6 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

1

5

1 1 1 1

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

21 1 1 1

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

51 5 5 5

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

3

5

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 5 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

31 1 1 1

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

44 1 1 1

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

2 2 2 2 2

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

2 2 2 2 2

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

24 1 1 1

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

1 1 1 1 1

2 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 2 3 2

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

4 4 4 4 4

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

2 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 2 2

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

45 3 4 4

4

2 2 3 4 4

2 2 3 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

3 3 2 2 2

1 1 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

35 5 3 3

3

5

1 1 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

2 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 3

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.566

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.566

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.566

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.566

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.566

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.514

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.642

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.625

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.625

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.630

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.557

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.832

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.783

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.815

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.751

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.626

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.594

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.577

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.577

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.651

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.511

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.369

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.369

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.369

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.479

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.504

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

T3-CSOTF

T3-CSOTF

T3-CSOTF

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.366

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.611

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.469

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.506

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.469

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.698

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.624

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.638

Integrated Outfalls

Integrated Outfalls

Integrated Outfalls
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.646

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.614

Integrated Outfalls

Integrated Outfalls
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Alternative Scoring Sheet
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Alternative Scoring Sheet - Lawrenceville Region - 2 Overflows / Year
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Alternative Scoring Sheet - Lawrenceville Region - 4 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 6,834,986 CF

 51.13 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 705.11 CFS

455.69 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                            1,450 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 290,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 16                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 624,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 631,620 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,263,000$                 
291,887,000$                                              

Capital Costs - Lawrenceville Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 6,834,986 CF

 51.13 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 705.11 CFS

455.69 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 51.13 6,835,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 63.91 8,544,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 28 Input by Engineer
Tunnel Volume / Ft length (CF) 615.44                        Ref: Tunnel diameter
Tunnel Length (Ft) 13,883                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 14 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 140,967,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 51.13 79.11 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 49 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 13,197,000$               44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 50.36 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 20 Input by Engineer

Construction Cost (Consolidation Pipe) 1,316,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 12,816,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 640,800 = ACH x Volume / 60

Construction Cost (Odor Control) 14,495,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 455.69 Ref: CSO Statistics

Construction Cost (Screening) 21,511,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 51.13 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 25.56 = Peak Vol/DW Time

Construction Cost 20,463,589$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 14                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,988,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 35,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 12,781 250 SF / MGD
Land Required - Odor Control (SF) 32,040 500 SF / 10,000 CFM
Land Required - Screening (SF) 113,923 250 SF / MGD
Land Required - Regulator (SF) 140,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 334,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 668,000$                    
221,649,589$                                              TOTAL CAPITAL COST

Capital Costs - Lawrenceville Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 6,834,986 CF

 51.13 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 705.11 CFS

455.69 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 51.13 6,835,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 60.15 8,041,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 898 = (Vol / SWD * 1.5)1/2

Width (Ft) 599 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 60.35 8,068,530 Sufficient Volume
Tank Area (SF) 538,000 = Length x Width

Construction Cost (Storage Tank) 68,666,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 455.69 705.11 = Peak Rate
Force Main Diameter (In) 147 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 57,246,000$               160,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 705.11 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 12,062,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 60,310 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 2,274,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 455.69 Ref: CSO Statistics

Construction Cost (Screening) 21,511,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 51.13 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 25.56 = Peak Vol/DW Time

Construction Cost 20,463,589$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 782,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,564,000$                 
234,048,589$                                              

SURFACE STORAGE TANK
Capital Costs - Lawrenceville Region 

TOTAL CAPITAL COST

0 Overflows / Year

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 6,834,986 CF

 51.13 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 705.11 CFS

455.69 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 51.13 6,835,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 60.15 8,041,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 898 = (Vol / SWD * 1.5)1/2

Width (Ft) 599 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 60.35 8,068,530 Sufficient Volume
Tank Area (SF) 538,000 = Length x Width

Construction Cost (Storage Tank) 158,363,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 51.13 79.11 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 49 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 7,889,000$                 44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 705.11 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 12,062,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 603,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 13,822,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 455.69 Ref: CSO Statistics

Construction Cost (Screening) 21,511,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 51.13 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 25.56 = Peak Vol/DW Time

Construction Cost 20,463,589$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 782,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,564,000$                 
285,820,589$                                              TOTAL CAPITAL COST

Capital Costs - Lawrenceville Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 6,834,986 CF

 51.13 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 705.11 CFS

455.69 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 455.69 705.11                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 48

Construction Cost (Swirl / Vortex) 12,715,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 501.26 775.62 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 154 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 62,805,000$               170,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 705.11 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,385,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 69,250 = ACH x Volume / 60

Construction Cost (Odor Control) 2,535,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 455.69 Ref: CSO Statistics

Construction Cost (Screening) 21,511,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 501.26 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 350 167
Passes / Detention (Min) 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,313,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 473,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 946,000$                    
167,159,000$                                              TOTAL CAPITAL COST

Capital Costs - Lawrenceville Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 6,834,986 CF

 51.13 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 705.11 CFS

455.69 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 455.69 705.11 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 76,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 391 OK =(Surf Area x 2)1/2

Width (Ft) 195 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 6.84 914,940

Construction Cost (CSOTF) 24,051,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 455.69 705.11 = Peak Rate
Force Main Diameter (In) 147 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 57,246,000$               160,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 705.11 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,372,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 68,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,516,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 455.69 Ref: CSO Statistics

Construction Cost (Screening) 21,511,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 455.69 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 333 160
Passes / Detention (Min) 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,073,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.84 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.42 = Peak Vol/DW Time

Construction Cost 9,661,938$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 189,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 378,000$                    
181,760,938$                                              

Capital Costs - Lawrenceville Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 6,834,986 CF

 51.13 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 705.11 CFS

455.69 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 455.69 705.11                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 5,370 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 105 OK =(Surf Area x 2)1/2

Width (Ft) 52 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 93,054,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 501.26 775.62 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 154 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 62,805,000$               170,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 705.11 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 131,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 6,550 = ACH x Volume / 60

Construction Cost (Odor Control) 399,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 455.69 Ref: CSO Statistics

Construction Cost (Screening) 21,511,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 501.26 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 350 167
Passes / Detention (Min) 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,313,000$                 8,428,000$                 

Construction Cost (Disinfection) 12,741,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - HREOP (SF) 234,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 468,000$                    
253,312,000$                                              

Capital Costs - Lawrenceville Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 6,834,986 CF

 51.13 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 705.11 CFS

455.69 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 455.69 705.11 Ref: CSO Statistics

Construction Cost (Screening) 21,511,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 455.69 705.11 = Peak Flow x % Req Pump
Force Main Diameter (In) 147 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 57,246,000$               160,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 705.11 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 141,000 =CFS x 200
Odor Control Flow Rate (CFM) 7,050 = ACH x Volume / 60

Construction Cost (Odor Control) 423,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 455.69 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 333 160
Passes / Detention (Min) 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,073,000$                 7,785,000$                 

Construction Cost (Disinfection) 11,858,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 72,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
153,506,000$                                              

Capital Costs - Lawrenceville Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 2,384,094 CF

 17.83 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 607.68 CFS

392.73 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,450 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 290,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 16                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 624,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 631,620 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,263,000$                 
291,887,000$                                              

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Lawrenceville Region 

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 2,384,094 CF

 17.83 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 607.68 CFS

392.73 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 17.83 2,384,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 22.29 2,980,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 16 Input by Engineer
Tunnel Volume / Ft length (CF) 200.96                        Ref: Tunnel diameter
Tunnel Length (Ft) 14,829                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 14 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 55,216,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.83 27.59 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 4,580,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 43.41 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 879,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,470,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 223,500 = ACH x Volume / 60

Construction Cost (Odor Control) 6,349,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 392.73 Ref: CSO Statistics

Construction Cost (Screening) 18,596,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.92 = Peak Vol/DW Time

Construction Cost 12,334,749$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 14                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,988,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 35,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 4,458 250 SF / MGD
Land Required - Odor Control (SF) 11,175 500 SF / 10,000 CFM
Land Required - Screening (SF) 98,182 250 SF / MGD
Land Required - Regulator (SF) 140,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 289,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 578,000$                    
107,548,749$                                              

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Lawrenceville Region 
TUNNEL STORAGE

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 2,384,094 CF

 17.83 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 607.68 CFS

392.73 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.83 2,384,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.98 2,805,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 531 = (Vol / SWD * 1.5)1/2

Width (Ft) 354 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 21.09 2,819,610 Sufficient Volume
Tank Area (SF) 188,000 = Length x Width

Construction Cost (Storage Tank) 21,788,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 392.73 607.68 = Peak Rate
Force Main Diameter (In) 136 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 49,564,000$               144,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 607.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,208,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 21,040 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 996,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 392.73 Ref: CSO Statistics

Construction Cost (Screening) 18,596,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.92 = Peak Vol/DW Time

Construction Cost 12,334,749$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 285,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 570,000$                    
166,156,749$                                              

SURFACE STORAGE TANK
Capital Costs - Lawrenceville Region 

TOTAL CAPITAL COST

1 Overflows / Year

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 2,384,094 CF

 17.83 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 607.68 CFS

392.73 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.83 2,384,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.98 2,805,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 531 = (Vol / SWD * 1.5)1/2

Width (Ft) 354 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 21.09 2,819,610 Sufficient Volume
Tank Area (SF) 188,000 = Length x Width

Construction Cost (Storage Tank) 55,834,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.83 27.59 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 3,827,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 607.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,208,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 210,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 6,056,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 392.73 Ref: CSO Statistics

Construction Cost (Screening) 18,596,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.92 = Peak Vol/DW Time

Construction Cost 12,334,749$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 285,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 570,000$                    
159,409,749$                                              

Capital Costs - Lawrenceville Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 2,384,094 CF

 17.83 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 607.68 CFS

392.73 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 392.73 607.68                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 41

Construction Cost (Swirl / Vortex) 11,611,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 432.00 668.45 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 143 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 54,355,000$               154,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 607.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,183,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 59,150 = ACH x Volume / 60

Construction Cost (Odor Control) 2,240,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 392.73 Ref: CSO Statistics

Construction Cost (Screening) 18,596,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 432.00 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 325 155
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,945,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 408,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 816,000$                    
153,881,000$                                              

Capital Costs - Lawrenceville Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 2,384,094 CF

 17.83 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 607.68 CFS

392.73 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 392.73 607.68 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 65,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 363 OK =(Surf Area x 2)1/2

Width (Ft) 181 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 5.90 788,436

Construction Cost (CSOTF) 21,959,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 392.73 607.68 = Peak Rate
Force Main Diameter (In) 136 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 49,564,000$               144,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 607.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,183,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 59,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,240,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 392.73 Ref: CSO Statistics

Construction Cost (Screening) 18,596,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 392.73 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 310 148
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,726,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.92 = Peak Vol/DW Time

Construction Cost 12,334,749$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 164,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 328,000$                    
171,055,749$                                              

Capital Costs - Lawrenceville Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 2,384,094 CF

 17.83 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 607.68 CFS

392.73 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 392.73 607.68                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,630 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 97 OK =(Surf Area x 2)1/2

Width (Ft) 49 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 77,890,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 432.00 668.45 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 143 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 54,355,000$               154,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 607.68 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 114,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 5,700 = ACH x Volume / 60

Construction Cost (Odor Control) 358,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 392.73 Ref: CSO Statistics

Construction Cost (Screening) 18,596,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 432.00 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 325 155
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,945,000$                 7,430,000$                 

Construction Cost (Disinfection) 11,375,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - HREOP (SF) 204,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 408,000$                    
225,300,000$                                              

Capital Costs - Lawrenceville Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 2,384,094 CF

 17.83 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 607.68 CFS

392.73 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 392.73 607.68 Ref: CSO Statistics

Construction Cost (Screening) 18,596,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 392.73 607.68 = Peak Flow x % Req Pump
Force Main Diameter (In) 136 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 49,564,000$               144,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 607.68 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 46,167,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 121,500 =CFS x 200
Odor Control Flow Rate (CFM) 6,080 = ACH x Volume / 60

Construction Cost (Odor Control) 377,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 392.73 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 310 148
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,726,000$                 6,868,000$                 

Construction Cost (Disinfection) 10,594,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 65,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 130,000$                    
141,569,000$                                              

Capital Costs - Lawrenceville Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 2,256,301 CF

 16.88 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 549.01 CFS

354.81 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,450 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 290,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 16                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 624,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 631,620 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,263,000$                 
291,887,000$                                              

2 Overflows / Year

Capital Costs - Lawrenceville Region 
SEWER SEPARATION

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 2,256,301 CF

 16.88 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 549.01 CFS

354.81 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 16.88 2,256,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 21.10 2,820,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 16 Input by Engineer
Tunnel Volume / Ft length (CF) 200.96                        Ref: Tunnel diameter
Tunnel Length (Ft) 14,033                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 14 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 52,251,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 16.88 26.11 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 28 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 4,334,000$                 27,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 39.21 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 879,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,230,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 211,500 = ACH x Volume / 60

Construction Cost (Odor Control) 6,080,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 354.81 Ref: CSO Statistics

Construction Cost (Screening) 16,840,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 16.88 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.44 = Peak Vol/DW Time

Construction Cost 12,102,052$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 14                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,988,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 35,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 4,219 250 SF / MGD
Land Required - Odor Control (SF) 10,575 500 SF / 10,000 CFM
Land Required - Screening (SF) 88,702 250 SF / MGD
Land Required - Regulator (SF) 140,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 278,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 556,000$                    
102,057,052$                                              

Capital Costs - Lawrenceville Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 2,256,301 CF

 16.88 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 549.01 CFS

354.81 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 16.88 2,256,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 19.86 2,654,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 516 = (Vol / SWD * 1.5)1/2

Width (Ft) 344 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 19.92 2,662,560 Sufficient Volume
Tank Area (SF) 178,000 = Length x Width

Construction Cost (Storage Tank) 20,518,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 354.81 549.01 = Peak Rate
Force Main Diameter (In) 130 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 44,938,000$               135,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 549.01 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 42,767,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,981,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 19,910 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 954,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 354.81 Ref: CSO Statistics

Construction Cost (Screening) 16,840,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 16.88 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.44 = Peak Vol/DW Time

Construction Cost 12,102,052$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 271,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 542,000$                    
154,793,052$                                              

SURFACE STORAGE TANK
Capital Costs - Lawrenceville Region 

TOTAL CAPITAL COST

2 Overflows / Year

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 2,256,301 CF

 16.88 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 549.01 CFS

354.81 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 16.88 2,256,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 19.86 2,654,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 516 = (Vol / SWD * 1.5)1/2

Width (Ft) 344 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 19.92 2,662,560 Sufficient Volume
Tank Area (SF) 178,000 = Length x Width

Construction Cost (Storage Tank) 52,890,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 16.88 26.11 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 28 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 3,711,000$                 27,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 549.01 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 42,767,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,981,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 199,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 5,798,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 354.81 Ref: CSO Statistics

Construction Cost (Screening) 16,840,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 16.88 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.44 = Peak Vol/DW Time

Construction Cost 12,102,052$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 271,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 542,000$                    
150,674,052$                                              

Capital Costs - Lawrenceville Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 2,256,301 CF

 16.88 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 549.01 CFS

354.81 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 354.81 549.01                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 37

Construction Cost (Swirl / Vortex) 10,912,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 390.29 603.91 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 136 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 49,267,000$               144,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 549.01 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 42,767,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,067,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 53,350 = ACH x Volume / 60

Construction Cost (Odor Control) 2,066,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 354.81 Ref: CSO Statistics

Construction Cost (Screening) 16,840,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 390.29 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 309 148
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,712,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 368,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 736,000$                    
142,441,000$                                              

Capital Costs - Lawrenceville Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 2,256,301 CF

 16.88 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 549.01 CFS

354.81 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 354.81 549.01 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 59,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 345 OK =(Surf Area x 2)1/2

Width (Ft) 173 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 5.36 716,220

Construction Cost (CSOTF) 20,914,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 354.81 549.01 = Peak Rate
Force Main Diameter (In) 130 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 44,938,000$               135,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 549.01 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 42,767,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,074,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 53,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,077,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 354.81 Ref: CSO Statistics

Construction Cost (Screening) 16,840,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 354.81 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 294 141
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,506,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 16.88 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.44 = Peak Vol/DW Time

Construction Cost 12,102,052$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 148,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 296,000$                    
159,572,052$                                              

Capital Costs - Lawrenceville Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 2,256,301 CF

 16.88 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 549.01 CFS

354.81 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 354.81 549.01                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,180 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 92 OK =(Surf Area x 2)1/2

Width (Ft) 46 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 69,140,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 390.29 603.91 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 136 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 49,267,000$               144,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 549.01 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 42,767,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 102,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 5,100 = ACH x Volume / 60

Construction Cost (Odor Control) 328,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 354.81 Ref: CSO Statistics

Construction Cost (Screening) 16,840,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 390.29 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 309 148
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,712,000$                 6,848,000$                 

Construction Cost (Disinfection) 10,560,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - HREOP (SF) 187,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 374,000$                    
205,417,000$                                              

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Lawrenceville Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 2,256,301 CF

 16.88 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 549.01 CFS

354.81 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 354.81 549.01 Ref: CSO Statistics

Construction Cost (Screening) 16,840,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 354.81 549.01 = Peak Flow x % Req Pump
Force Main Diameter (In) 130 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 44,938,000$               135,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 549.01 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 42,767,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 109,800 =CFS x 200
Odor Control Flow Rate (CFM) 5,490 = ACH x Volume / 60

Construction Cost (Odor Control) 348,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 354.81 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 294 141
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,506,000$                 6,309,000$                 

Construction Cost (Disinfection) 9,815,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 61,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 122,000$                    
130,962,000$                                              

Capital Costs - Lawrenceville Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 1,976,004 CF

 14.78 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 492.13 CFS

318.05 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,450 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 290,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 16                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 624,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 631,620 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,263,000$                 
291,887,000$                                              TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - Lawrenceville Region 
SEWER SEPARATION

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 1,976,004 CF

 14.78 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 492.13 CFS

318.05 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 14.78 1,976,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 18.48 2,470,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 15 Input by Engineer
Tunnel Volume / Ft length (CF) 176.63                        Ref: Tunnel diameter
Tunnel Length (Ft) 13,984                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 14 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 47,896,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 14.78 22.87 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 3,793,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 35.15 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 879,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,705,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 185,250 = ACH x Volume / 60

Construction Cost (Odor Control) 5,481,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 318.05 Ref: CSO Statistics

Construction Cost (Screening) 15,138,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.78 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.39 = Peak Vol/DW Time

Construction Cost 11,591,800$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 14                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,988,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 35,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 3,695 250 SF / MGD
Land Required - Odor Control (SF) 9,263 500 SF / 10,000 CFM
Land Required - Screening (SF) 79,513 250 SF / MGD
Land Required - Regulator (SF) 140,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 267,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 534,000$                    
94,325,800$                                                TOTAL CAPITAL COST

Capital Costs - Lawrenceville Region 
TUNNEL STORAGE
4 Overflows / Year

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 1,976,004 CF

 14.78 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 492.13 CFS

318.05 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 14.78 1,976,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 17.39 2,325,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 483 = (Vol / SWD * 1.5)1/2

Width (Ft) 322 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 17.45 2,332,890 Sufficient Volume
Tank Area (SF) 156,000 = Length x Width

Construction Cost (Storage Tank) 17,756,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 318.05 492.13 = Peak Rate
Force Main Diameter (In) 123 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 40,454,000$               126,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 492.13 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 41,018,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,488,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 17,440 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 860,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 318.05 Ref: CSO Statistics

Construction Cost (Screening) 15,138,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.78 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.39 = Peak Vol/DW Time

Construction Cost 11,591,800$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 240,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 480,000$                    
143,420,800$                                              

SURFACE STORAGE TANK
Capital Costs - Lawrenceville Region 

TOTAL CAPITAL COST

4 Overflows / Year

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 1,976,004 CF

 14.78 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 492.13 CFS

318.05 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 14.78 1,976,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 17.39 2,325,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 483 = (Vol / SWD * 1.5)1/2

Width (Ft) 322 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 17.45 2,332,890 Sufficient Volume
Tank Area (SF) 156,000 = Length x Width

Construction Cost (Storage Tank) 46,433,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 14.78 22.87 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 3,455,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 492.13 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 41,018,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,488,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 174,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 5,227,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 318.05 Ref: CSO Statistics

Construction Cost (Screening) 15,138,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.78 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.39 = Peak Vol/DW Time

Construction Cost 11,591,800$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 240,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 480,000$                    
139,364,800$                                              

Capital Costs - Lawrenceville Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 1,976,004 CF

 14.78 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 492.13 CFS

318.05 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 318.05 492.13                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 34

Construction Cost (Swirl / Vortex) 10,207,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 349.86 541.34 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 129 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 44,334,000$               134,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 492.13 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 41,018,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 981,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 49,050 = ACH x Volume / 60

Construction Cost (Odor Control) 1,934,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 318.05 Ref: CSO Statistics

Construction Cost (Screening) 15,138,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 349.86 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 292 140
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,477,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 330,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 660,000$                    
132,899,000$                                              

Capital Costs - Lawrenceville Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 1,976,004 CF

 14.78 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 492.13 CFS

318.05 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 318.05 492.13 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 53,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 327 OK =(Surf Area x 2)1/2

Width (Ft) 163 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 4.78 639,612

Construction Cost (CSOTF) 19,923,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 318.05 492.13 = Peak Rate
Force Main Diameter (In) 123 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 40,454,000$               126,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 492.13 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 41,018,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 959,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 47,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,900,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 318.05 Ref: CSO Statistics

Construction Cost (Screening) 15,138,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 318.05 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 279 133
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,284,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.78 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.39 = Peak Vol/DW Time

Construction Cost 11,591,800$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 134,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 268,000$                    
149,699,800$                                              

Capital Costs - Lawrenceville Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 1,976,004 CF

 14.78 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 492.13 CFS

318.05 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 318.05 492.13                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,750 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 88 OK =(Surf Area x 2)1/2

Width (Ft) 44 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 60,933,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 349.86 541.34 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 129 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 44,334,000$               134,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 492.13 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 41,018,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 93,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 4,650 = ACH x Volume / 60

Construction Cost (Odor Control) 305,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 318.05 Ref: CSO Statistics

Construction Cost (Screening) 15,138,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 349.86 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 292 140
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,477,000$                 6,237,000$                 

Construction Cost (Disinfection) 9,714,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - HREOP (SF) 170,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 340,000$                    
187,913,000$                                              

Capital Costs - Lawrenceville Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 1,976,004 CF

 14.78 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 492.13 CFS

318.05 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 318.05 492.13 Ref: CSO Statistics

Construction Cost (Screening) 15,138,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 318.05 492.13 = Peak Flow x % Req Pump
Force Main Diameter (In) 123 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 40,454,000$               126,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 492.13 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 3,369,000$                 41,018,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 98,400 =CFS x 200
Odor Control Flow Rate (CFM) 4,920 = ACH x Volume / 60

Construction Cost (Odor Control) 319,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 318.05 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 279 133
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,284,000$                 5,761,000$                 

Construction Cost (Disinfection) 9,045,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 57,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 114,000$                    
122,211,000$                                              

Capital Costs - Lawrenceville Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 1,750,071 CF

 13.09 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 292.38 CFS

188.96 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,450 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 290,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 16                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 624,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 631,620 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,263,000$                 
291,887,000$                                              

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Lawrenceville Region 

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 1,750,071 CF

 13.09 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 292.38 CFS

188.96 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 13.09 1,750,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 16.36 2,188,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14 Input by Engineer
Tunnel Volume / Ft length (CF) 153.86                        Ref: Tunnel diameter
Tunnel Length (Ft) 14,221                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 14 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 44,799,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 13.09 20.26 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 25 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 3,357,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 20.88 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 657,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,282,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 164,100 = ACH x Volume / 60

Construction Cost (Odor Control) 4,984,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 188.96 Ref: CSO Statistics

Construction Cost (Screening) 9,161,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.09 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.55 = Peak Vol/DW Time

Construction Cost 11,180,650$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 14                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,988,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 35,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 3,273 250 SF / MGD
Land Required - Odor Control (SF) 8,205 500 SF / 10,000 CFM
Land Required - Screening (SF) 47,239 250 SF / MGD
Land Required - Regulator (SF) 140,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 234,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 468,000$                    
83,619,650$                                                

Capital Costs - Lawrenceville Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 1,750,071 CF

 13.09 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 292.38 CFS

188.96 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 13.09 1,750,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 15.40 2,059,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 455 = (Vol / SWD * 1.5)1/2

Width (Ft) 304 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 15.52 2,074,800 Sufficient Volume
Tank Area (SF) 138,000 = Length x Width

Construction Cost (Storage Tank) 15,555,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 188.96 292.38 = Peak Rate
Force Main Diameter (In) 95 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 24,704,000$               91,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 292.38 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 2,816,000$                 31,860,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,089,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 15,450 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 782,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 188.96 Ref: CSO Statistics

Construction Cost (Screening) 9,161,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.09 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.55 = Peak Vol/DW Time

Construction Cost 11,180,650$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 214,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 428,000$                    
109,205,650$                                              

Capital Costs - Lawrenceville Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 1,750,071 CF

 13.09 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 292.38 CFS

188.96 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 13.09 1,750,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 15.40 2,059,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 455 = (Vol / SWD * 1.5)1/2

Width (Ft) 304 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 15.52 2,074,800 Sufficient Volume
Tank Area (SF) 138,000 = Length x Width

Construction Cost (Storage Tank) 41,228,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 13.09 20.26 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 25 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 3,249,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 292.38 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 2,816,000$                 31,860,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,089,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 154,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 4,753,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 188.96 Ref: CSO Statistics

Construction Cost (Screening) 9,161,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.09 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.55 = Peak Vol/DW Time

Construction Cost 11,180,650$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Tank (SF) 214,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 428,000$                    
117,328,650$                                              

Capital Costs - Lawrenceville Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 1,750,071 CF

 13.09 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 292.38 CFS

188.96 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 188.96 292.38                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 20

Construction Cost (Swirl / Vortex) 7,425,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 207.85 321.62 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 99 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 27,010,000$               95,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 292.38 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 2,816,000$                 31,860,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 577,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 28,850 = ACH x Volume / 60

Construction Cost (Odor Control) 1,276,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 188.96 Ref: CSO Statistics

Construction Cost (Screening) 9,161,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 207.85 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 225 108
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,545,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 196,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 392,000$                    
95,208,000$                                                

Capital Costs - Lawrenceville Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 1,750,071 CF

 13.09 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 292.38 CFS

188.96 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 188.96 292.38 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 31,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 252 OK =(Surf Area x 2)1/2

Width (Ft) 126 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.85 381,024

Construction Cost (CSOTF) 17,478,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 188.96 292.38 = Peak Rate
Force Main Diameter (In) 95 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 24,704,000$               91,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 292.38 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 2,816,000$                 31,860,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 572,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 28,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,267,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 188.96 Ref: CSO Statistics

Construction Cost (Screening) 9,161,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 188.96 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 215 103
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,596,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.09 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.55 = Peak Vol/DW Time

Construction Cost 11,180,650$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 81,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
113,943,650$                                              

Capital Costs - Lawrenceville Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 1,750,071 CF

 13.09 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 292.38 CFS

188.96 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 188.96 292.38                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,230 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 68 OK =(Surf Area x 2)1/2

Width (Ft) 34 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 34,249,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 207.85 321.62 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 99 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 27,010,000$               95,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 292.38 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 2,816,000$                 31,860,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 55,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,750 = ACH x Volume / 60

Construction Cost (Odor Control) 202,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 188.96 Ref: CSO Statistics

Construction Cost (Screening) 9,161,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 207.85 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 225 108
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,545,000$                 4,095,000$                 

Construction Cost (Disinfection) 6,640,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
8. Land Acquisition Parameters
Land Required - HREOP (SF) 110,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 220,000$                    
124,881,000$                                              

Capital Costs - Lawrenceville Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 1,750,071 CF

 13.09 MG
Total Volume 40,871,707 CF

 305.72 MG
Peak Rate 292.38 CFS

188.96 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 188.96 292.38 Ref: CSO Statistics

Construction Cost (Screening) 9,161,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 188.96 292.38 = Peak Flow x % Req Pump
Force Main Diameter (In) 95 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 75                               Input by Engineer

Construction Cost (PS / Force Main) 24,704,000$               91,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 292.38 Ref: CSO Statistics

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,050                          Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 2,816,000$                 31,860,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 58,500 =CFS x 200
Odor Control Flow Rate (CFM) 2,930 = ACH x Volume / 60

Construction Cost (Odor Control) 213,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 188.96 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 215 103
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,596,000$                 3,809,000$                 

Construction Cost (Disinfection) 6,405,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 14                               Input by Engineer
New Vortex Drop Shaft 14                               Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 12,628,000$               
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 43,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 86,000$                      
87,964,000$                                                

Capital Costs - Lawrenceville Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Operation and Maintenance Costs

LAW Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 51.13 $260,394 20 10.910 $2,840,879
Length (ft) 13883
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 14 $192,231 50 14.484 $2,784,195
Screening O&M Flow Rate (MGD) 455.69 $83,107 20 10.910 $906,696
Odor Control O&M Capacity (CFM) 640,800 $2,242,800 20 10.910 $24,468,812
Reserve / Replace 10% Gravity / 15% Pump $151,780

Total Annual O&M $2,783,000 Total PW O&M $31,217,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 455.69 $1,122,913 20 10.910 $12,250,912

No. Events / Yr 82
Const Cost ($) $68,666,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 456 $83,107 20 10.910 $906,696
Odor Control O&M Capacity (CFM) 60,310 $211,085 20 10.910 $2,302,925
Reserve / Replace 10% Gravity / 15% Pump $298,259

Total Annual O&M $1,640,000 Total PW O&M $18,975,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 51.13 $260,394 20 10.910 $2,840,879

No. Events / Yr 82
Const Cost ($) $158,363,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 456 $83,107 20 10.910 $906,696
Odor Control O&M Capacity (CFM) 603,100 $2,110,850 20 10.910 $23,029,245
Reserve / Replace 10% Gravity / 15% Pump $128,293

Total Annual O&M $2,901,000 Total PW O&M $33,369,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $6,463,85850

Tunnel Maintenance $4,442 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$64,343

$3,216,021

Tank O&M $446,288

Tunnel Storage

Tank O&M $222,046 14.48450

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Operation and Maintenance Costs

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 455.69 $1,122,913 20 10.910 $12,250,912
Sed. Basin O&M Flow Rate (MGD) 455.69 $51,265 50 14.484 $742,504
Screening O&M Flow Rate (MGD) 455.69 $83,107 20 10.910 $906,696
Disinfection O&M Flow Rate (MGD) 455.69 $669,804 20 10.910 $7,307,524
Odor Control O&M Capacity (CFM) 68,600.00 $240,100 20 10.910 $2,619,476
Reserve / Replace 10% Gravity / 15% Pump $309,996

Total Annual O&M $2,168,000 Total PW O&M $24,137,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 501.26 $1,196,742 20 10.910 $13,056,383
HREOP O&M Flow Rate (MGD) 455.69 $852,650 20 10.910 $9,302,358
Screening O&M Flow Rate (MGD) 455.69 $83,107 20 10.910 $906,696
Disinfection O&M Flow Rate (MGD) 501.26 $709,846 20 10.910 $7,744,380
Odor Control O&M Capacity (CFM) 6,550.00 $22,925 20 10.910 $250,110
Reserve / Replace 10% Gravity / 15% Pump $580,678

Total Annual O&M $2,866,000 Total PW O&M $31,841,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 501.26 $1,196,742 20 10.910 $13,056,383
Swirl / Vortex O&M Flow Rate (MGD) 455.69 $51,265 20 10.910 $559,300
Screening O&M Flow Rate (MGD) 455.69 $83,107 20 10.910 $906,696
Disinfection O&M Flow Rate (MGD) 501.26 $709,846 20 10.910 $7,744,380
Odor Control O&M Capacity (CFM) 69,250.00 $242,375 20 10.910 $2,644,297
Reserve / Replace 10% Gravity / 15% Pump $350,673

Total Annual O&M $2,284,000 Total PW O&M $25,262,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 455.69 $1,122,913 20 10.910 $12,250,912
Screening O&M Flow Rate (MGD) 455.69 $83,107 20 10.910 $906,696
Disinfection O&M Flow Rate (MGD) 455.69 $669,804 20 10.910 $7,307,524
Odor Control O&M Capacity (CFM) 7,050.00 $24,675 20 10.910 $269,203
Reserve / Replace 10% Gravity / 15% Pump $304,303

Total Annual O&M $1,901,000 Total PW O&M $21,039,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Operation and Maintenance Costs

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 17.83 $128,834 20 10.910 $1,405,576

Length (ft) 14829
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 14 $192,231 50 14.484 $2,784,195
Screening O&M Flow Rate (MGD) 392.73 $68,139 20 10.910 $743,388
Odor Control O&M Capacity (CFM) 223,500 $782,250 20 10.910 $8,534,300
Reserve / Replace 10% Gravity / 15% Pump $86,537

Total Annual O&M $1,177,000 Total PW O&M $13,623,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 392.73 $1,016,717 20 10.910 $11,092,316

No. Events / Yr 82
Const Cost ($) $21,788,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 393 $68,139 20 10.910 $743,388
Odor Control O&M Capacity (CFM) 21,040 $73,640 20 10.910 $803,408
Reserve / Replace 10% Gravity / 15% Pump $255,511

Total Annual O&M $1,264,000 Total PW O&M $14,413,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 17.83 $128,834 20 10.910 $1,405,576

No. Events / Yr 82
Const Cost ($) $55,834,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 393 $68,139 20 10.910 $743,388
Odor Control O&M Capacity (CFM) 210,400 $736,400 20 10.910 $8,034,079
Reserve / Replace 10% Gravity / 15% Pump $82,668

Total Annual O&M $1,124,000 Total PW O&M $13,017,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$104,851 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $4,745 50 14.484 $68,728

Tank O&M

Tank O&M $189,966

14.484 $1,518,616

14.484 $2,751,387
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Operation and Maintenance Costs

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 392.73 $1,016,717 20 10.910 $11,092,316
Sed. Basin O&M Flow Rate (MGD) 392.73 $44,182 50 14.484 $639,909
Screening O&M Flow Rate (MGD) 392.73 $68,139 20 10.910 $743,388
Disinfection O&M Flow Rate (MGD) 392.73 $611,794 20 10.910 $6,674,640
Odor Control O&M Capacity (CFM) 59,150.00 $207,025 20 10.910 $2,258,630
Reserve / Replace 10% Gravity / 15% Pump $269,030

Total Annual O&M $1,948,000 Total PW O&M $21,678,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 432.00 $1,083,563 20 10.910 $11,821,611
HREOP O&M Flow Rate (MGD) 392.73 $781,252 20 10.910 $8,523,408
Screening O&M Flow Rate (MGD) 392.73 $68,139 20 10.910 $743,388
Disinfection O&M Flow Rate (MGD) 432.00 $648,369 20 10.910 $7,073,661
Odor Control O&M Capacity (CFM) 5,700.00 $19,950 20 10.910 $217,653
Reserve / Replace 10% Gravity / 15% Pump $495,914

Total Annual O&M $2,602,000 Total PW O&M $28,876,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 432.00 $1,083,563 20 10.910 $11,821,611
Swirl / Vortex O&M Flow Rate (MGD) 392.73 $44,182 20 10.910 $482,019
Screening O&M Flow Rate (MGD) 392.73 $68,139 20 10.910 $743,388
Disinfection O&M Flow Rate (MGD) 432.00 $648,369 20 10.910 $7,073,661
Odor Control O&M Capacity (CFM) 59,150.00 $207,025 20 10.910 $2,258,630
Reserve / Replace 10% Gravity / 15% Pump $304,964

Total Annual O&M $2,052,000 Total PW O&M $22,684,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 392.73 $1,016,717 20 10.910 $11,092,316
Screening O&M Flow Rate (MGD) 392.73 $68,139 20 10.910 $743,388
Disinfection O&M Flow Rate (MGD) 392.73 $611,794 20 10.910 $6,674,640
Odor Control O&M Capacity (CFM) 6,080.00 $21,280 20 10.910 $232,164
Reserve / Replace 10% Gravity / 15% Pump $263,962

Total Annual O&M $1,718,000 Total PW O&M $19,006,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)
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Operation and Maintenance Costs

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 16.88 $124,179 20 10.910 $1,354,781

Length (ft) 14033
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 14 $192,231 50 14.484 $2,784,195
Screening O&M Flow Rate (MGD) 354.81 $59,822 20 10.910 $652,659
Odor Control O&M Capacity (CFM) 211,500 $740,250 20 10.910 $8,076,083
Reserve / Replace 10% Gravity / 15% Pump $80,025

Total Annual O&M $1,121,000 Total PW O&M $13,013,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 354.81 $950,035 20 10.910 $10,364,821

No. Events / Yr 82
Const Cost ($) $20,518,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 355 $59,822 20 10.910 $652,659
Odor Control O&M Capacity (CFM) 19,910 $69,685 20 10.910 $760,259
Reserve / Replace 10% Gravity / 15% Pump $231,747

Total Annual O&M $1,182,000 Total PW O&M $13,482,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 16.88 $124,179 20 10.910 $1,354,781

No. Events / Yr 82
Const Cost ($) $52,890,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 355 $59,822 20 10.910 $652,659
Odor Control O&M Capacity (CFM) 199,050 $696,675 20 10.910 $7,600,682
Reserve / Replace 10% Gravity / 15% Pump $76,716

Total Annual O&M $1,064,000 Total PW O&M $12,330,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $4,490 50 14.484 $65,038

$2,644,788

Tank O&M $101,676 50

Tank O&M $182,606 50 14.484

$1,472,631
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Operation and Maintenance Costs

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 354.81 $950,035 20 10.910 $10,364,821
Sed. Basin O&M Flow Rate (MGD) 354.81 $39,916 50 14.484 $578,126
Screening O&M Flow Rate (MGD) 354.81 $59,822 20 10.910 $652,659
Disinfection O&M Flow Rate (MGD) 354.81 $575,099 20 10.910 $6,274,291
Odor Control O&M Capacity (CFM) 53,700.00 $187,950 20 10.910 $2,050,523
Reserve / Replace 10% Gravity / 15% Pump $244,338

Total Annual O&M $1,813,000 Total PW O&M $20,165,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 390.29 $1,012,497 20 10.910 $11,046,285
HREOP O&M Flow Rate (MGD) 354.81 $735,967 20 10.910 $8,029,352
Screening O&M Flow Rate (MGD) 354.81 $59,822 20 10.910 $652,659
Disinfection O&M Flow Rate (MGD) 390.29 $609,479 20 10.910 $6,649,379
Odor Control O&M Capacity (CFM) 5,100.00 $17,850 20 10.910 $194,742
Reserve / Replace 10% Gravity / 15% Pump $445,864

Total Annual O&M $2,436,000 Total PW O&M $27,018,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 390.29 $1,012,497 20 10.910 $11,046,285
Swirl / Vortex O&M Flow Rate (MGD) 354.81 $39,916 20 10.910 $435,481
Screening O&M Flow Rate (MGD) 354.81 $59,822 20 10.910 $652,659
Disinfection O&M Flow Rate (MGD) 390.29 $609,479 20 10.910 $6,649,379
Odor Control O&M Capacity (CFM) 53,350.00 $186,725 20 10.910 $2,037,158
Reserve / Replace 10% Gravity / 15% Pump $277,371

Total Annual O&M $1,909,000 Total PW O&M $21,098,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 354.81 $950,035 20 10.910 $10,364,821
Screening O&M Flow Rate (MGD) 354.81 $59,822 20 10.910 $652,659
Disinfection O&M Flow Rate (MGD) 354.81 $575,099 20 10.910 $6,274,291
Odor Control O&M Capacity (CFM) 5,490.00 $19,215 20 10.910 $209,634
Reserve / Replace 10% Gravity / 15% Pump $239,635

Total Annual O&M $1,605,000 Total PW O&M $17,741,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)
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Operation and Maintenance Costs

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 14.78 $113,647 20 10.910 $1,239,882

Length (ft) 13984
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 14 $192,231 50 14.484 $2,784,195
Screening O&M Flow Rate (MGD) 318.05 $52,262 20 10.910 $570,172
Odor Control O&M Capacity (CFM) 185,250 $648,375 20 10.910 $7,073,732
Reserve / Replace 10% Gravity / 15% Pump $71,559

Total Annual O&M $1,011,000 Total PW O&M $11,805,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 318.05 $883,093 20 10.910 $9,634,495

No. Events / Yr 82
Const Cost ($) $17,756,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 318 $52,262 20 10.910 $570,172
Odor Control O&M Capacity (CFM) 17,440 $61,040 20 10.910 $665,943
Reserve / Replace 10% Gravity / 15% Pump $208,567

Total Annual O&M $1,092,000 Total PW O&M $12,452,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 14.78 $113,647 20 10.910 $1,239,882

No. Events / Yr 82
Const Cost ($) $46,433,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 318 $52,262 20 10.910 $570,172
Odor Control O&M Capacity (CFM) 174,400 $610,400 20 10.910 $6,659,427
Reserve / Replace 10% Gravity / 15% Pump $69,489

Total Annual O&M $943,000 Total PW O&M $10,950,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $94,771

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $4,475 50 14.484 $64,814

Tank O&M $166,463

Surface Storage Tank

50

$1,372,622

14.484 $2,410,986

50
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Operation and Maintenance Costs

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 318.05 $883,093 20 10.910 $9,634,495
Sed. Basin O&M Flow Rate (MGD) 318.05 $35,781 50 14.484 $518,234
Screening O&M Flow Rate (MGD) 318.05 $52,262 20 10.910 $570,172
Disinfection O&M Flow Rate (MGD) 318.05 $538,031 20 10.910 $5,869,882
Odor Control O&M Capacity (CFM) 47,950.00 $167,825 20 10.910 $1,830,961
Reserve / Replace 10% Gravity / 15% Pump $220,328

Total Annual O&M $1,677,000 Total PW O&M $18,644,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 349.86 $941,155 20 10.910 $10,267,942
HREOP O&M Flow Rate (MGD) 318.05 $690,121 20 10.910 $7,529,176
Screening O&M Flow Rate (MGD) 318.05 $52,262 20 10.910 $570,172
Disinfection O&M Flow Rate (MGD) 349.86 $570,195 20 10.910 $6,220,794
Odor Control O&M Capacity (CFM) 4,650.00 $16,275 20 10.910 $177,559
Reserve / Replace 10% Gravity / 15% Pump $398,083

Total Annual O&M $2,271,000 Total PW O&M $25,164,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 349.86 $941,155 20 10.910 $10,267,942
Swirl / Vortex O&M Flow Rate (MGD) 318.05 $35,781 20 10.910 $390,366
Screening O&M Flow Rate (MGD) 318.05 $52,262 20 10.910 $570,172
Disinfection O&M Flow Rate (MGD) 349.86 $570,195 20 10.910 $6,220,794
Odor Control O&M Capacity (CFM) 49,050.00 $171,675 20 10.910 $1,872,964
Reserve / Replace 10% Gravity / 15% Pump $250,658

Total Annual O&M $1,772,000 Total PW O&M $19,573,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 318.05 $883,093 20 10.910 $9,634,495
Screening O&M Flow Rate (MGD) 318.05 $52,262 20 10.910 $570,172
Disinfection O&M Flow Rate (MGD) 318.05 $538,031 20 10.910 $5,869,882
Odor Control O&M Capacity (CFM) 4,920.00 $17,220 20 10.910 $187,869
Reserve / Replace 10% Gravity / 15% Pump $216,028

Total Annual O&M $1,491,000 Total PW O&M $16,478,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)
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Operation and Maintenance Costs

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 13.09 $104,792 20 10.910 $1,143,273

Length (ft) 14221
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 14 $192,231 50 14.484 $2,784,195
Screening O&M Flow Rate (MGD) 188.96 $29,615 20 10.910 $323,102
Odor Control O&M Capacity (CFM) 164,100 $574,350 20 10.910 $6,266,124
Reserve / Replace 10% Gravity / 15% Pump $52,171

Total Annual O&M $906,000 Total PW O&M $10,635,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 188.96 $623,629 20 10.910 $6,803,757

No. Events / Yr 82
Const Cost ($) $15,555,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 189 $29,615 20 10.910 $323,102
Odor Control O&M Capacity (CFM) 15,450 $54,075 20 10.910 $589,955
Reserve / Replace 10% Gravity / 15% Pump $127,837

Total Annual O&M $797,000 Total PW O&M $9,138,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 13.09 $104,792 20 10.910 $1,143,273

No. Events / Yr 82
Const Cost ($) $41,228,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 189 $29,615 20 10.910 $323,102
Odor Control O&M Capacity (CFM) 154,450 $540,575 20 10.910 $5,897,640
Reserve / Replace 10% Gravity / 15% Pump $51,102

Total Annual O&M $829,000 Total PW O&M $9,638,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$2,222,519

Tank O&M $89,268

50

14.484 $1,292,92650

Tank O&M $153,451

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $4,551 50 14.484 $65,909
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Operation and Maintenance Costs

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 188.96 $623,629 20 10.910 $6,803,757
Sed. Basin O&M Flow Rate (MGD) 188.96 $21,258 50 14.484 $307,887
Screening O&M Flow Rate (MGD) 188.96 $29,615 20 10.910 $323,102
Disinfection O&M Flow Rate (MGD) 188.96 $391,784 20 10.910 $4,274,335
Odor Control O&M Capacity (CFM) 28,600.00 $100,100 20 10.910 $1,092,085
Reserve / Replace 10% Gravity / 15% Pump $136,218

Total Annual O&M $1,167,000 Total PW O&M $12,937,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 207.85 $664,631 20 10.910 $7,251,089
HREOP O&M Flow Rate (MGD) 188.96 $508,084 20 10.910 $5,543,167
Screening O&M Flow Rate (MGD) 188.96 $29,615 20 10.910 $323,102
Disinfection O&M Flow Rate (MGD) 207.85 $415,205 20 10.910 $4,529,862
Odor Control O&M Capacity (CFM) 2,750.00 $9,625 20 10.910 $105,008
Reserve / Replace 10% Gravity / 15% Pump $235,748

Total Annual O&M $1,628,000 Total PW O&M $17,988,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 207.85 $664,631 20 10.910 $7,251,089
Swirl / Vortex O&M Flow Rate (MGD) 188.96 $21,258 20 10.910 $231,920
Screening O&M Flow Rate (MGD) 188.96 $29,615 20 10.910 $323,102
Disinfection O&M Flow Rate (MGD) 207.85 $415,205 20 10.910 $4,529,862
Odor Control O&M Capacity (CFM) 28,850.00 $100,975 20 10.910 $1,101,631
Reserve / Replace 10% Gravity / 15% Pump $155,610

Total Annual O&M $1,232,000 Total PW O&M $13,593,000

LAW Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 188.96 $623,629 20 10.910 $6,803,757
Screening O&M Flow Rate (MGD) 188.96 $29,615 20 10.910 $323,102
Disinfection O&M Flow Rate (MGD) 188.96 $391,784 20 10.910 $4,274,335
Odor Control O&M Capacity (CFM) 2,930.00 $10,255 20 10.910 $111,881
Reserve / Replace 10% Gravity / 15% Pump $133,351

Total Annual O&M $1,056,000 Total PW O&M $11,646,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $291.9 $291,887,000 $0
1 $291.9 $291,887,000 $0
2 $291.9 $291,887,000 $0
4 $291.9 $291,887,000 $0
6 $291.9 $291,887,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $319.2 $285,820,589 $33,369,000
1 $172.4 $159,409,749 $13,017,000
2 $163.0 $150,674,052 $12,330,000
4 $150.3 $139,364,800 $10,950,000
6 $127.0 $117,328,650 $9,638,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $252.9 $221,649,589 $31,217,000
1 $121.2 $107,548,749 $13,623,000
2 $115.1 $102,057,052 $13,013,000
4 $106.1 $94,325,800 $11,805,000
6 $94.3 $83,619,650 $10,635,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $253.0 $234,048,589 $18,975,000
1 $180.6 $166,156,749 $14,413,000
2 $168.3 $154,793,052 $13,482,000
4 $155.9 $143,420,800 $12,452,000
6 $118.3 $109,205,650 $9,138,000

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $192.4 $167,159,000 $25,262,000
1 $176.6 $153,881,000 $22,684,000
2 $163.5 $142,441,000 $21,098,000
4 $152.5 $132,899,000 $19,573,000
6 $108.8 $95,208,000 $13,593,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $285.2 $253,312,000 $31,841,000
1 $254.2 $225,300,000 $28,876,000
2 $232.4 $205,417,000 $27,018,000
4 $213.1 $187,913,000 $25,164,000
6 $142.9 $124,881,000 $17,988,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $205.9 $181,760,938 $24,137,000
1 $192.7 $171,055,749 $21,678,000
2 $179.7 $159,572,052 $20,165,000
4 $168.3 $149,699,800 $18,644,000
6 $126.9 $113,943,650 $12,937,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $174.5 $153,506,000 $21,039,000
1 $160.6 $141,569,000 $19,006,000
2 $148.7 $130,962,000 $17,741,000
4 $138.7 $122,211,000 $16,478,000
6 $99.6 $87,964,000 $11,646,000

Integrated Outfalls COMBINATION-INDIVIDUAL OUTFALLS
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $174.8 $164,573,000 $10,232,000
1 $148.9 $135,581,000 $13,362,000
2 $137.8 $119,224,000 $18,553,000
4 $123.4 $105,888,000 $17,507,000
6 $110.8 $94,642,000 $16,157,000

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Cost Summary

Figure 3 – Lawrenceville Region Alternative Costs
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Exceedance Summary

Region Name Lawrenceville Results Summary

Structures within Region Number of Events: 82
Model ID Lawrenceville.1 Peak Volume: 6,834,986 ft3

Structure Type Regional 51.13 MG
PWSA Sewershed Lawrenceville Total Volume: 40,871,707 ft3

Stream of Discharge Allegheny River 305.74 MG
NPDES Permit Number N/A Peak Rate: 705.11 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:39 5026 1/5/2005 14:45 6834986.23 51129.114 0 146.89 17

10/24/2005 11:20 2332 10/25/2005 2:30 2384093.82 17834.214 1 60.57 37

2/14/2005 5:10 2420 2/14/2005 19:30 2256300.81 16878.258 2 56.56 40

5/13/2005 22:35 2381 5/13/2005 23:00 2004585.34 14995.301 3 290.23 7

11/29/2005 6:45 1118 11/29/2005 7:15 1976003.67 14781.495 4 157.35 15

1/11/2005 8:00 1684 1/12/2005 1:30 1849414.59 13834.546 5 143.70 18

1/3/2005 8:25 1561 1/3/2005 20:15 1750071.46 13091.410 6 78.78 31

3/28/2005 9:00 1480 3/28/2005 19:00 1532605.47 11464.655 7 119.08 19

11/14/2005 21:50 893 11/15/2005 4:00 1493462.97 11171.850 8 158.73 13

7/15/2005 16:21 270 7/15/2005 17:45 1295862.97 9693.703 9 705.11 0
4/1/2005 19:40 2651 4/2/2005 6:30 1264262.45 9457.315 10 102.16 25

7/5/2005 16:25 328 7/5/2005 16:45 1129994.49 8452.924 11 549.01 2
4/22/2005 15:50 1596 4/23/2005 4:15 1082026.29 8094.098 12 492.13 4

10/21/2005 19:00 1719 10/22/2005 16:45 841792.65 6297.030 13 92.45 29

8/20/2005 18:15 312 8/20/2005 18:45 829795.30 6207.284 14 300.25 5
9/29/2005 5:15 295 9/29/2005 5:45 759165.26 5678.936 15 607.68 1

7/26/2005 19:35 510 7/26/2005 20:00 744630.60 5570.209 16 505.04 3
3/23/2005 2:40 1255 3/23/2005 12:45 709338.65 5306.208 17 77.96 33

2/20/2005 15:32 1855 2/20/2005 20:00 702172.94 5252.605 18 154.79 16

12/15/2005 11:00 1523 12/15/2005 14:00 687873.87 5145.641 19 70.42 34

1/13/2005 22:47 488 1/14/2005 2:15 669106.04 5005.248 20 78.06 32

5/11/2005 22:35 225 5/11/2005 22:55 576743.80 4314.332 21 160.48 12

5/28/2005 8:35 876 5/28/2005 9:30 549546.29 4110.881 22 115.24 21

2/9/2005 14:45 593 2/9/2005 16:45 538575.72 4028.816 23 117.85 20

7/16/2005 9:20 456 7/16/2005 9:30 472725.47 3536.223 24 263.44 9

8/29/2005 11:25 374 8/29/2005 13:45 439981.07 3291.278 25 171.87 11

10/7/2005 7:50 621 10/7/2005 11:00 410230.35 3068.728 26 95.35 28

11/9/2005 19:20 176 11/9/2005 19:45 384091.19 2873.194 27 275.80 8

11/16/2005 4:10 682 11/16/2005 4:20 346618.17 2592.877 28 60.51 38

11/1/2005 15:00 339 11/1/2005 16:30 295460.37 2210.191 29 59.26 39

4/20/2005 18:40 410 4/20/2005 19:45 278719.65 2084.962 30 48.64 45

9/26/2005 5:40 697 9/26/2005 6:00 270055.21 2020.148 31 50.81 43

8/8/2005 8:55 274 8/8/2005 10:05 268882.15 2011.373 32 64.87 36

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

A-25 thru A-37A 

Region 1

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

6/11/2005 17:35 185 6/11/2005 18:00 255399.39 1910.515 33 227.57 10

5/23/2005 12:15 509 5/23/2005 14:30 249661.60 1867.594 34 104.02 24

7/25/2005 13:20 334 7/25/2005 13:30 230256.58 1722.434 35 292.38 6

2/16/2005 7:05 465 2/16/2005 7:30 211150.56 1579.512 36 49.47 44

11/9/2005 4:20 134 11/9/2005 4:35 201288.64 1505.740 37 112.12 22

8/13/2005 20:00 68 8/13/2005 20:15 196391.88 1469.109 38 157.65 14

12/25/2005 11:16 397 12/25/2005 13:00 177680.53 1329.139 39 36.19 47

6/3/2005 7:30 278 6/3/2005 9:30 173919.05 1301.001 40 98.97 26

6/10/2005 19:50 61 6/10/2005 20:00 163462.30 1222.780 41 98.01 27

3/27/2005 16:54 323 3/27/2005 17:20 144274.68 1079.247 42 33.30 49

8/27/2005 15:35 139 8/27/2005 15:45 119626.16 894.863 43 68.56 35

7/18/2005 7:50 58 7/18/2005 8:00 104249.27 779.837 44 85.61 30

6/6/2005 9:20 68 6/6/2005 9:30 91764.51 686.444 45 111.52 23

1/30/2005 11:37 276 1/30/2005 13:15 87038.11 651.089 46 41.24 46

1/26/2005 5:00 363 1/26/2005 5:45 86874.49 649.865 47 20.78 53

5/20/2005 3:15 545 5/20/2005 7:15 74491.99 557.237 48 9.34 57

6/14/2005 19:15 144 6/14/2005 19:45 71730.20 536.578 49 52.15 42

4/30/2005 5:30 495 4/30/2005 6:00 67995.16 508.638 50 22.62 51

4/26/2005 21:41 297 4/27/2005 1:00 60902.15 455.579 51 28.18 50

8/26/2005 21:00 119 8/26/2005 21:15 60070.33 449.356 52 34.52 48

9/23/2005 2:40 45 9/23/2005 3:00 54757.22 409.611 53 53.74 41

3/7/2005 23:55 598 3/8/2005 1:50 48335.07 361.571 54 5.76 60

5/27/2005 18:20 194 5/27/2005 18:35 45146.08 337.715 55 22.21 52

12/26/2005 5:25 572 12/26/2005 11:35 42789.25 320.085 56 4.41 62

3/20/2005 4:40 823 3/20/2005 7:45 41056.18 307.121 57 11.22 56

11/24/2005 5:25 473 11/24/2005 9:45 29928.07 223.877 58 7.35 58

7/17/2005 16:40 179 7/17/2005 17:30 25166.01 188.254 59 7.19 59

4/24/2005 3:15 934 4/24/2005 17:30 19133.30 143.127 60 1.14 72

6/28/2005 18:10 84 6/28/2005 18:15 18347.92 137.252 61 13.56 54

6/16/2005 11:40 104 6/16/2005 12:50 17304.43 129.446 62 12.41 55

2/26/2005 13:04 226 2/26/2005 15:15 13450.93 100.620 63 3.95 64

3/12/2005 11:35 227 3/12/2005 12:20 10922.69 81.707 64 3.77 65

3/24/2005 9:30 246 3/24/2005 10:30 8461.81 63.299 65 0.82 75

10/21/2005 7:40 149 10/21/2005 8:45 7533.43 56.354 66 1.57 69

8/16/2005 6:25 213 8/16/2005 7:00 6560.73 49.078 67 1.31 70

11/6/2005 14:00 31 11/6/2005 14:05 4306.09 32.212 68 4.44 61

5/7/2005 13:48 95 5/7/2005 14:05 3994.33 29.880 69 0.97 73

10/26/2005 10:20 41 10/26/2005 10:30 3855.09 28.838 70 4.23 63

6/17/2005 1:25 68 6/17/2005 1:30 2455.19 18.366 71 2.07 68

11/23/2005 20:10 141 11/23/2005 22:15 2397.09 17.931 72 2.21 67

6/21/2005 12:55 20 6/21/2005 13:05 1972.35 14.754 73 2.98 66

4/25/2005 8:07 118 4/25/2005 8:55 1771.30 13.250 74 0.45 77

10/24/2005 3:20 37 10/24/2005 3:30 1674.59 12.527 75 1.28 71

7/12/2005 20:49 58 7/12/2005 21:15 1432.18 10.713 76 0.57 76

2/10/2005 8:29 90 2/10/2005 9:00 534.26 3.997 77 0.16 80

2/8/2005 7:25 19 2/8/2005 7:35 405.26 3.032 78 0.86 74

2/25/2005 14:22 42 2/25/2005 14:40 270.95 2.027 79 0.16 79

1/17/2005 9:12 92 1/17/2005 10:05 252.47 1.889 80 0.06 81

6/6/2005 17:20 11 6/6/2005 17:25 89.44 0.669 81 0.26 78

LAW Regional Alternative Sizing & Costs.xls SW-E-0015.pdf



Exceedance Summary

Region Name Lawrenceville Results Summary

Structures within Region Number of Events: 82
Model ID Lawrenceville.1 Peak Volume: 6,834,986 ft3

Structure Type Regional 51.13 MG
PWSA Sewershed Lawrenceville Total Volume: 40,871,707 ft3

Stream of Discharge Allegheny River 305.74 MG
NPDES Permit Number N/A Peak Rate: 705.11 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

A-25 thru A-37A 

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Lawrenceville Region CSO Volume
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Figure 2 - Lawrenceville Region CSO Peak Flow Rate
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Lawrenceville Regional Report 1 

E.2.4 LAW - LAWRENCEVILLE REGION 

Description of Region 

The Lawrenceville Region is located along the southern bank of the Allegheny River in the 

Lawrenceville neighborhood. The Region consists of the following sewersheds/tributary areas:  

• A-25, NPDES# 048GA25 

• A-26, NPDES# 048DA26  

• A-27, NPDES# 048DA27 

• A-27A, NPDES# 048DA27A  

• A-28, NPDES# 080NA28  

• A-29, NPDES# 080EA29  

• A-29A, NPDES# 080BA29A 

• A-30, NPDES# 080BA30 

• A-31, NPDES# 119RA31 

• A-32, NPDES# 119RA32  

• A-33, NPDES# 119MA33  

• A-34, NPDES# 119MA34  

• A-35, NPDES# 120EA35  

• A-36, NPDES# 120CA36  

• A-37, NPDES# 120DA37 

• A-37A, NPDES# 120DA37A 

SW-E-0016.pdf



 

Lawrenceville Regional Report 2 

The Region serves approximately 1,450 acres of commercial, industrial, and residential property 

in the Lawrenceville neighborhood within the City of Pittsburgh. The Region’s collection and 

conveyance system consists of approximately 226,300 linear feet (43 miles) of sewers and 601 

manholes.  Nearly all of the service area is combined sewer.  Attachment 1 – Lawrenceville 

Region Tributary Area Map illustrates the location of the trunk sewers, outfalls, regulators, and 

overall tributary area. 

The Lawrenceville Region typically experiences 82 overflow events during the Typical Year 

Baseline Condition simulation (2005).  The maximum overflow volume during the Typical Year 

Baseline Conditions simulation (2005) discharging from the Lawrenceville Region is 51.1 MG.  

The peak overflow rate during the Typical Year Baseline Conditions simulation (2005) 

discharging from the Lawrenceville Region is approximately 705 CFS.  Figure 1 – 

Lawrenceville Region CSO Volume and Figure 2 – Lawrenceville Region CSO Peak Flow Rate 

illustrate the CSO volume and peak flow characteristics of the 21 largest CSO events during the 

Typical Year Baseline Conditions simulation (2005). 

Regional consolidation sewers are typically a necessary component of all storage and treatment 

alternatives.  They collect overflows from individual outfalls and convey those flows to the 

Regional storage or treatment alternative. A consolidation sewer of up to 14,500 feet long could 

be required for the Lawrenceville Region, depending upon where the final CSO control 

alternative was sited. 

There appears to be a limited amount of available space for potential storage or treatment 

facilities in close proximity to A-25.  Bordering this location are two railroad bridges and the 

Allegheny River.  One of the bridges crosses the Allegheny River and the other runs parallel to 

the river.  Within the confines of these critical infrastructure and natural boundaries is 

approximately 19 acres of property where a storage or treatment facility could potentially be 

located.  
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Lawrenceville Regional Report 3 
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Figure 1 - Lawrenceville Region CSO Volume
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Figure 2 - Lawrenceville Region CSO Peak Flow Rate
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Lawrenceville Regional Report 4 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the 

Lawrenceville Region outfalls.  Attachment 2 identifies the technologies that have been brought 

forward to be included in Regional CSO control alternatives.  The following paragraphs describe 

these alternatives in more detail. 

Integrated Alternatives 

Integrated Outfalls  

• Construct the highest ranked outfall-specific CSO control alternative for each outfall within 

the Region in lieu of a single Regional control alternative.  This combination of highest 

ranked outfall-specific alternatives may include different types of CSO control technologies, 

but would not require a Regional consolidation sewer. 

Collection System Control Alternatives 

CS4-LAW: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  The separation of sanitary and storm 

sewers would reduce the hydraulic loadings from the entire Region.  By definition, the 

complete separation of sewers would result in the elimination of all CSOs.   

Storage Alternatives 

S2-LAW: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

SW-E-0016.pdf



 

Lawrenceville Regional Report 5 

S3-LAW: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-LAW: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

Treatment Alternatives 

T1-LAW: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  

T2-LAW: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

SW-E-0016.pdf



 

Lawrenceville Regional Report 6 

T3-LAW: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-LAW: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Lawrenceville Region Alternative Costs illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 untreated overflows 

per year. 

The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.2.4 LAW – LAWRENCEVILLE REGION. 
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Lawrenceville Regional Report 7 

Figure 3 – Lawrenceville Region Alternative Costs
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Recommendations 

It is recommended that the following alternatives be carried forward to the next level of analysis: 

• T4-LAW: Screening & Disinfection:  This alternative resulted in the highest score for 

control level of 0 events per year and one of the two highest scores for control level of 6 

events per year. 

• S3-LAW: Tunnel Storage:  This alternative resulted in the highest scores for control 

levels of 1, 2, 4, and 6 events per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 

Significant Issues 

Significant issues associated with the highly ranked alternatives include 

General 

1. Traffic control and congestion on Butler Street  

SW-E-0016.pdf



 

Lawrenceville Regional Report 8 

2. Proximity of work to railroads, bridges, and warehouses 

T4 – Screening & Disinfection 

1. Level of treatment is less than “equivalent primary” 

2. High maintenance efforts involved to clean screens 

S3 – Tunnel Storage 

1. Must determine accurate and detailed geologic conditions prior to proceeding 

2. Requires local WWTP capacity for stored volume 

3. Significant construction required 

4. Near surface consolidation system can be difficult to construct 

SW-E-0016.pdf



Attachment 1
Tributary Area Map
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Lawrenceville Regional Report 10 

Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Lawrenceville Regional Report 11 

Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Lawrenceville Region - 0 Overflows / Year
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Alternative Scoring Sheet - Lawrenceville Region - 1 Overflow / Year
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Alternative Scoring Sheet - Lawrenceville Region - 2 Overflows / Year
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Alternative Scoring Sheet - Lawrenceville Region - 4 Overflows / Year
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Attachment 4
Facility Boundary Map

Lawrenceville Sewershed
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Objective Summary

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Summary

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1

5

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Objective Summary

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Summary

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

5 5 5

1

5

55
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Objective Summary

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Summary

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Summary

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

2 2 2 2 2

2 2 2 2

3
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Objective Summary

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Summary

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5

33
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Objective Summary

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 2 1
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Objective Summary

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Summary

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Summary

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Summary

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

5 5 5 5

3 3 3

5

5

33
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Objective Summary

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Summary

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Summary

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Summary

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Summary

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

4 4 4

5

Actual Scores

5 5 5

44
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Objective Summary

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 4 4
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Objective Summary

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

44 4 4 4
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Objective Summary

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Objective Summary

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Summary

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Summary

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 2 2
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Objective Summary

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Summary

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Summary

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Summary

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

1 1 1

1

Actual Scores

1 1 1

11
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Objective Summary

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 1 1
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Objective Summary

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Summary

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

1 1 1 1 1

2 2 2 2

3
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Objective Summary

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Summary

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Summary

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

2 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 3
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Objective Summary

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 5 5 5
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Objective Summary

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

4 4 4 4 4

3 3 3 3

3
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Objective Summary

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Summary

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3

22
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Objective Summary

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 3

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Objective Summary

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

3 3 3 3 4

3 3 3 3

45 5 5 4
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Objective Summary

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

4 4 4 3 2

2 2 2 2

1
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Objective Summary

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Summary

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

3 3 4

3

5

33
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Objective Summary

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 3
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.520

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.552

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.504

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.568

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.568

S2-Sub Surf Tnk

S2-Sub Surf Tnk

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.583

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.583

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.567

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.631

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 5 1.00 0.053 0.053
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.631

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.626

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.594

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.577

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.577

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.577

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.526

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.526

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.354

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.457

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.393

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.393

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.361

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.361

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.675

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.611

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.611

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.611

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.611

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.768

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.704

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.704

Integrated Outfalls

Integrated Outfalls

Integrated Outfalls
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.695

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.651

Integrated Outfalls

Integrated Outfalls
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Alternative Scoring Sheet - Heths Run Region - 4 Overflows / Year
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 9,196,661 CF

 68.79 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 233.05 CFS

150.61 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                               780 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 156,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 4                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 339,768 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 680,000$                    
156,836,000$                                              

SEWER SEPARATION
Capital Costs - Heths Run Region 

0 Overflows / Year

TOTAL CAPITAL COST

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 9,196,661 CF

 68.79 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 233.05 CFS

150.61 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 68.79 9,197,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 85.99 11,496,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 16,272                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 195,295,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 68.79 106.44 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 17,782,000$               68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 77.68 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 20 Input by Engineer

Construction Cost (Consolidation Pipe) 282,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 17,244,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 862,200 = ACH x Volume / 60

Construction Cost (Odor Control) 18,290,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 150.61 Ref: CSO Statistics

Construction Cost (Screening) 7,386,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 68.79 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 34.40 = Peak Vol/DW Time

Construction Cost 24,795,979$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,926,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 17,198 250 SF / MGD
Land Required - Odor Control (SF) 43,110 500 SF / 10,000 CFM
Land Required - Screening (SF) 37,653 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 135,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 270,000$                    
266,094,979$                                              TOTAL CAPITAL COST

Capital Costs - Heths Run Region 

0 Overflows / Year
TUNNEL STORAGE
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 9,196,661 CF

 68.79 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 233.05 CFS

150.61 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 68.79 9,197,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 80.93 10,820,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1041 = (Vol / SWD * 1.5)1/2

Width (Ft) 694 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 81.06 10,836,810 Sufficient Volume
Tank Area (SF) 722,000 = Length x Width

Construction Cost (Storage Tank) 94,891,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 150.61 233.05 = Peak Rate
Force Main Diameter (In) 84 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 20,026,000$               104,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 233.05 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 16,230,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 81,150 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 2,870,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 150.61 Ref: CSO Statistics

Construction Cost (Screening) 7,386,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 68.79 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 34.40 = Peak Vol/DW Time

Construction Cost 24,795,979$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 1,045,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,090,000$                 
162,334,979$                                              TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Heths Run Region 
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 9,196,661 CF

 68.79 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 233.05 CFS

150.61 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 68.79 9,197,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 80.93 10,820,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1041 = (Vol / SWD * 1.5)1/2

Width (Ft) 694 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 81.06 10,836,810 Sufficient Volume
Tank Area (SF) 722,000 = Length x Width

Construction Cost (Storage Tank) 212,766,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 68.79 106.44 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,044,000$               68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 233.05 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 16,230,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 811,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 17,442,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 150.61 Ref: CSO Statistics

Construction Cost (Screening) 7,386,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 68.79 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 34.40 = Peak Vol/DW Time

Construction Cost 24,795,979$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 1,045,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,090,000$                 
284,763,979$                                              TOTAL CAPITAL COST

Capital Costs - Heths Run Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 9,196,661 CF

 68.79 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 233.05 CFS

150.61 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 150.61 233.05                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 16

Construction Cost (Swirl / Vortex) 6,465,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 165.67 256.35 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 89 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 21,864,000$               112,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 233.05 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 462,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 23,100 = ACH x Volume / 60

Construction Cost (Odor Control) 1,072,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 150.61 Ref: CSO Statistics

Construction Cost (Screening) 7,386,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 165.67 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 201 97
Passes / Detention (Min) 7 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,510,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 156,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 312,000$                    
49,893,000$                                                TOTAL CAPITAL COST

Capital Costs - Heths Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 9,196,661 CF

 68.79 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 233.05 CFS

150.61 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 150.61 233.05 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 25,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 225 OK =(Surf Area x 2)1/2

Width (Ft) 113 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.28 305,100

Construction Cost (CSOTF) 17,023,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 150.61 233.05 = Peak Rate
Force Main Diameter (In) 84 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 20,026,000$               104,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 233.05 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 458,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 22,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,065,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 150.61 Ref: CSO Statistics

Construction Cost (Screening) 7,386,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 150.61 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 192 92
Passes / Detention (Min) 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,426,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.28 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.14 = Peak Vol/DW Time

Construction Cost 8,553,976$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 66,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 132,000$                    
66,887,976$                                                

Capital Costs - Heths Run Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 9,196,661 CF

 68.79 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 233.05 CFS

150.61 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 150.61 233.05                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,780 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 61 OK =(Surf Area x 2)1/2

Width (Ft) 30 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 26,965,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 165.67 256.35 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 89 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 21,864,000$               112,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 233.05 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 44,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,200 = ACH x Volume / 60

Construction Cost (Odor Control) 170,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 150.61 Ref: CSO Statistics

Construction Cost (Screening) 7,386,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 165.67 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 201 97
Passes / Detention (Min) 7 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,510,000$                 3,449,000$                 

Construction Cost (Disinfection) 5,959,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 92,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 184,000$                    
72,812,000$                                                

Capital Costs - Heths Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 9,196,661 CF

 68.79 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 233.05 CFS

150.61 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 150.61 233.05 Ref: CSO Statistics

Construction Cost (Screening) 7,386,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 150.61 233.05 = Peak Flow x % Req Pump
Force Main Diameter (In) 84 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 20,026,000$               104,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 233.05 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 46,600 =CFS x 200
Odor Control Flow Rate (CFM) 2,330 = ACH x Volume / 60

Construction Cost (Odor Control) 178,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 150.61 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 192 92
Passes / Detention (Min) 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,426,000$                 3,201,000$                 

Construction Cost (Disinfection) 5,627,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 39,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 78,000$                      
43,571,000$                                                

Capital Costs - Heths Run Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 2,383,578 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 227.54 CFS

147.06 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 780 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 156,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 4                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 339,768 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 680,000$                    
156,836,000$                                              TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Heths Run Region 
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 2,383,578 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 227.54 CFS

147.06 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 17.83 2,384,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 22.29 2,980,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 27 Input by Engineer
Tunnel Volume / Ft length (CF) 572.27                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,207                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 48,636,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.83 27.59 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,579,000$                 37,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 75.85 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 282,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,470,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 223,500 = ACH x Volume / 60

Construction Cost (Odor Control) 6,349,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 147.06 Ref: CSO Statistics

Construction Cost (Screening) 7,221,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.91 = Peak Vol/DW Time

Construction Cost 12,333,809$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,926,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 4,457 250 SF / MGD
Land Required - Odor Control (SF) 11,175 500 SF / 10,000 CFM
Land Required - Screening (SF) 36,764 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 90,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 180,000$                    
81,543,809$                                                

Capital Costs - Heths Run Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 2,383,578 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 227.54 CFS

147.06 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.83 2,384,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.98 2,805,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 531 = (Vol / SWD * 1.5)1/2

Width (Ft) 354 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 21.09 2,819,610 Sufficient Volume
Tank Area (SF) 188,000 = Length x Width

Construction Cost (Storage Tank) 21,782,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 147.06 227.54 = Peak Rate
Force Main Diameter (In) 83 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,592,000$               103,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 227.54 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,208,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 21,040 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 996,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 147.06 Ref: CSO Statistics

Construction Cost (Screening) 7,221,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.91 = Peak Vol/DW Time

Construction Cost 12,333,809$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 285,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 570,000$                    
72,769,809$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Heths Run Region 
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 2,383,578 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 227.54 CFS

147.06 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.83 2,384,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.98 2,805,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 531 = (Vol / SWD * 1.5)1/2

Width (Ft) 354 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 21.09 2,819,610 Sufficient Volume
Tank Area (SF) 188,000 = Length x Width

Construction Cost (Storage Tank) 55,822,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.83 27.59 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,827,000$                 37,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 227.54 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,208,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 210,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 6,056,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 147.06 Ref: CSO Statistics

Construction Cost (Screening) 7,221,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.91 = Peak Vol/DW Time

Construction Cost 12,333,809$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 285,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 570,000$                    
96,038,809$                                                

Capital Costs - Heths Run Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 2,383,578 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 227.54 CFS

147.06 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 147.06 227.54                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 16

Construction Cost (Swirl / Vortex) 6,371,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 161.76 250.30 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 87 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 21,386,000$               109,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 227.54 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 462,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 23,100 = ACH x Volume / 60

Construction Cost (Odor Control) 1,072,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 147.06 Ref: CSO Statistics

Construction Cost (Screening) 7,221,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 161.76 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 199 95
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,491,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 153,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 306,000$                    
49,128,000$                                                

Capital Costs - Heths Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 2,383,578 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 227.54 CFS

147.06 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 147.06 227.54 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 24,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 223 OK =(Surf Area x 2)1/2

Width (Ft) 111 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.22 297,036

Construction Cost (CSOTF) 16,982,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 147.06 227.54 = Peak Rate
Force Main Diameter (In) 83 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,592,000$               103,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 227.54 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 446,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 22,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,043,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 147.06 Ref: CSO Statistics

Construction Cost (Screening) 7,221,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 147.06 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 190 91
Passes 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,403,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.91 = Peak Vol/DW Time

Construction Cost 12,333,809$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 64,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 128,000$                    
69,977,809$                                                

Capital Costs - Heths Run Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 2,383,578 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 227.54 CFS

147.06 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 147.06 227.54                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,740 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 60 OK =(Surf Area x 2)1/2

Width (Ft) 30 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 26,304,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 161.76 250.30 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 87 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 21,386,000$               109,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 227.54 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 43,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,150 = ACH x Volume / 60

Construction Cost (Odor Control) 167,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 147.06 Ref: CSO Statistics

Construction Cost (Screening) 7,221,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 161.76 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 199 95
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,491,000$                 3,373,000$                 

Construction Cost (Disinfection) 5,864,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 90,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 180,000$                    
71,403,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Heths Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Captial Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 2,383,578 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 227.54 CFS

147.06 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 147.06 227.54 Ref: CSO Statistics

Construction Cost (Screening) 7,221,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 147.06 227.54 = Peak Flow x % Req Pump
Force Main Diameter (In) 83 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,592,000$               103,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 227.54 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 45,500 =CFS x 200
Odor Control Flow Rate (CFM) 2,280 = ACH x Volume / 60

Construction Cost (Odor Control) 175,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 147.06 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 190 91
Passes 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,403,000$                 3,150,000$                 

Construction Cost (Disinfection) 5,553,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 38,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 76,000$                      
42,892,000$                                                

Capital Costs - Heths Run Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 2,383,279 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 212.43 CFS

137.29 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 780 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 156,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 4                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 339,768 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 680,000$                    
156,836,000$                                              TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - Heths Run Region 
SEWER SEPARATION

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 2,383,279 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 212.43 CFS

137.29 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 17.83 2,383,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 22.28 2,979,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 27 Input by Engineer
Tunnel Volume / Ft length (CF) 572.27                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,206                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 48,619,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.83 27.58 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,579,000$                 37,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 70.81 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 282,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,469,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 223,450 = ACH x Volume / 60

Construction Cost (Odor Control) 6,348,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 137.29 Ref: CSO Statistics

Construction Cost (Screening) 6,769,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.91 = Peak Vol/DW Time

Construction Cost 12,333,265$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,926,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 4,457 250 SF / MGD
Land Required - Odor Control (SF) 11,173 500 SF / 10,000 CFM
Land Required - Screening (SF) 34,321 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 87,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 174,000$                    
81,067,265$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - Heths Run Region 
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Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 2,383,279 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 212.43 CFS

137.29 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.83 2,383,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.97 2,804,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 531 = (Vol / SWD * 1.5)1/2

Width (Ft) 354 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 21.09 2,819,610 Sufficient Volume
Tank Area (SF) 188,000 = Length x Width

Construction Cost (Storage Tank) 21,779,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 137.29 212.43 = Peak Rate
Force Main Diameter (In) 81 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,400,000$               100,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 212.43 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,206,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 21,030 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 996,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 137.29 Ref: CSO Statistics

Construction Cost (Screening) 6,769,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.91 = Peak Vol/DW Time

Construction Cost 12,333,265$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 285,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 570,000$                    
71,119,265$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Heths Run Region 
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Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 2,383,279 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 212.43 CFS

137.29 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.83 2,383,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.97 2,804,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 531 = (Vol / SWD * 1.5)1/2

Width (Ft) 354 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 21.09 2,819,610 Sufficient Volume
Tank Area (SF) 188,000 = Length x Width

Construction Cost (Storage Tank) 55,815,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.83 27.58 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,826,000$                 37,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 212.43 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,206,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 210,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 6,053,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 137.29 Ref: CSO Statistics

Construction Cost (Screening) 6,769,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.91 = Peak Vol/DW Time

Construction Cost 12,333,265$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 285,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 570,000$                    
95,575,265$                                                

Capital Costs - Heths Run Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 2,383,279 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 212.43 CFS

137.29 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 137.29 212.43                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 15

Construction Cost (Swirl / Vortex) 6,109,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 151.01 233.67 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 85 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 20,075,000$               106,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 212.43 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 433,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 21,650 = ACH x Volume / 60

Construction Cost (Odor Control) 1,019,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 137.29 Ref: CSO Statistics

Construction Cost (Screening) 6,769,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 151.01 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 192 92
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,429,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 143,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 286,000$                    
46,965,000$                                                

Capital Costs - Heths Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 2,383,279 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 212.43 CFS

137.29 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 137.29 212.43 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 22,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 215 OK =(Surf Area x 2)1/2

Width (Ft) 108 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.08 278,640

Construction Cost (CSOTF) 16,892,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 137.29 212.43 = Peak Rate
Force Main Diameter (In) 81 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,400,000$               100,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 212.43 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 418,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 20,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 991,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 137.29 Ref: CSO Statistics

Construction Cost (Screening) 6,769,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 137.29 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 183 88
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,333,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.83 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.91 = Peak Vol/DW Time

Construction Cost 12,333,265$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 60,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 120,000$                    
68,110,265$                                                

Capital Costs - Heths Run Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 2,383,279 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 212.43 CFS

137.29 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 137.29 212.43                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,620 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 58 OK =(Surf Area x 2)1/2

Width (Ft) 29 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 24,502,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 151.01 233.67 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 85 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 20,075,000$               106,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 212.43 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 40,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,000 = ACH x Volume / 60

Construction Cost (Odor Control) 158,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 137.29 Ref: CSO Statistics

Construction Cost (Screening) 6,769,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 151.01 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 192 92
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,429,000$                 3,201,000$                 

Construction Cost (Disinfection) 5,630,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 86,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 172,000$                    
67,584,000$                                                

Capital Costs - Heths Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 2,383,279 CF

 17.83 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 212.43 CFS

137.29 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 137.29 212.43 Ref: CSO Statistics

Construction Cost (Screening) 6,769,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 137.29 212.43 = Peak Flow x % Req Pump
Force Main Diameter (In) 81 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,400,000$               100,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 212.43 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 497,000$                    6,969,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 42,500 =CFS x 200
Odor Control Flow Rate (CFM) 2,130 = ACH x Volume / 60

Construction Cost (Odor Control) 166,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 137.29 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 183 88
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,333,000$                 2,984,000$                 

Construction Cost (Disinfection) 5,317,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 37,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 74,000$                      
40,998,000$                                                

Capital Costs - Heths Run Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 1,580,255 CF

 11.82 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 189.20 CFS

122.27 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 780 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 156,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 4                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 339,768 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 680,000$                    
156,836,000$                                              

Capital Costs - Heths Run Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 1,580,255 CF

 11.82 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 189.20 CFS

122.27 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 11.82 1,580,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 14.78 1,975,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 22 Input by Engineer
Tunnel Volume / Ft length (CF) 379.94                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,198                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 31,963,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 11.82 18.29 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 24 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,958,000$                 32,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 63.07 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 282,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,963,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 148,150 = ACH x Volume / 60

Construction Cost (Odor Control) 4,600,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 122.27 Ref: CSO Statistics

Construction Cost (Screening) 6,074,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 11.82 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.91 = Peak Vol/DW Time

Construction Cost 10,871,698$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,926,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,955 250 SF / MGD
Land Required - Odor Control (SF) 7,408 500 SF / 10,000 CFM
Land Required - Screening (SF) 30,568 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 78,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 156,000$                    
58,862,698$                                                TOTAL CAPITAL COST

Capital Costs - Heths Run Region 
TUNNEL STORAGE
4 Overflows / Year

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 1,580,255 CF

 11.82 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 189.20 CFS

122.27 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 11.82 1,580,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 13.91 1,859,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 432 = (Vol / SWD * 1.5)1/2

Width (Ft) 288 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 13.96 1,866,240 Sufficient Volume
Tank Area (SF) 124,000 = Length x Width

Construction Cost (Storage Tank) 13,917,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 122.27 189.20 = Peak Rate
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,569,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 189.20 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    5,770,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,789,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 13,950 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 722,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 122.27 Ref: CSO Statistics

Construction Cost (Screening) 6,074,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 11.82 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.91 = Peak Vol/DW Time

Construction Cost 10,871,698$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 195,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 390,000$                    
57,560,698$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Heths Run Region 

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 1,580,255 CF

 11.82 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 189.20 CFS

122.27 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 11.82 1,580,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 13.91 1,859,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 432 = (Vol / SWD * 1.5)1/2

Width (Ft) 288 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 13.96 1,866,240 Sufficient Volume
Tank Area (SF) 124,000 = Length x Width

Construction Cost (Storage Tank) 37,316,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 11.82 18.29 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 24 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,958,000$                 32,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 189.20 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    5,770,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,789,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 139,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 4,387,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 122.27 Ref: CSO Statistics

Construction Cost (Screening) 6,074,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 11.82 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.91 = Peak Vol/DW Time

Construction Cost 10,871,698$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 195,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 390,000$                    
70,952,698$                                                

Capital Costs - Heths Run Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 1,580,255 CF

 11.82 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 189.20 CFS

122.27 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 122.27 189.20                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 13

Construction Cost (Swirl / Vortex) 5,691,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 134.50 208.12 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,061,000$               99,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 189.20 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    5,770,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 375,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 18,750 = ACH x Volume / 60

Construction Cost (Odor Control) 910,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 122.27 Ref: CSO Statistics

Construction Cost (Screening) 6,074,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 134.50 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 182 87
Passes 7 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,311,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 127,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 254,000$                    
42,324,000$                                                

Capital Costs - Heths Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 1,580,255 CF

 11.82 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 189.20 CFS

122.27 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 122.27 189.20 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 20,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 203 OK =(Surf Area x 2)1/2

Width (Ft) 101 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.84 246,036

Construction Cost (CSOTF) 16,752,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 122.27 189.20 = Peak Rate
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,569,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 189.20 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    5,770,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 369,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 18,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 899,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 122.27 Ref: CSO Statistics

Construction Cost (Screening) 6,074,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 122.27 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 173 83
Passes 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,206,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 11.82 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.91 = Peak Vol/DW Time

Construction Cost 10,871,698$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 54,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 108,000$                    
62,496,698$                                                

Capital Costs - Heths Run Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 1,580,255 CF

 11.82 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 189.20 CFS

122.27 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 122.27 189.20                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,440 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 55 OK =(Surf Area x 2)1/2

Width (Ft) 27 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 21,771,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 134.50 208.12 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,061,000$               99,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 189.20 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    5,770,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 36,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,800 = ACH x Volume / 60

Construction Cost (Odor Control) 145,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 122.27 Ref: CSO Statistics

Construction Cost (Screening) 6,074,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 134.50 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 182 87
Passes 7 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,311,000$                 2,949,000$                 

Construction Cost (Disinfection) 5,260,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 79,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 158,000$                    
60,492,000$                                                

Capital Costs - Heths Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 1,580,255 CF

 11.82 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 189.20 CFS

122.27 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 122.27 189.20 Ref: CSO Statistics

Construction Cost (Screening) 6,074,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 122.27 189.20 = Peak Flow x % Req Pump
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,569,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 189.20 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    5,770,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 37,800 =CFS x 200
Odor Control Flow Rate (CFM) 1,890 = ACH x Volume / 60

Construction Cost (Odor Control) 151,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 122.27 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 173 83
Passes 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,206,000$                 2,741,000$                 

Construction Cost (Disinfection) 4,947,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 36,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
36,830,000$                                                

Capital Costs - Heths Run Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 1,210,309 CF

 9.05 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 137.51 CFS

88.87 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 780 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 156,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 4                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 339,768 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 680,000$                    
156,836,000$                                              

Capital Costs - Heths Run Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 1,210,309 CF

 9.05 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 137.51 CFS

88.87 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 9.05 1,210,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 11.32 1,513,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 19 Input by Engineer
Tunnel Volume / Ft length (CF) 283.39                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,339                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 25,547,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 9.05 14.01 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,714,000$                 29,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 45.84 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 188,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,270,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 113,500 = ACH x Volume / 60

Construction Cost (Odor Control) 3,733,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 88.87 Ref: CSO Statistics

Construction Cost (Screening) 4,527,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.05 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.53 = Peak Vol/DW Time

Construction Cost 10,198,886$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,926,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,263 250 SF / MGD
Land Required - Odor Control (SF) 5,675 500 SF / 10,000 CFM
Land Required - Screening (SF) 22,218 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 68,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 136,000$                    
48,998,886$                                                

Capital Costs - Heths Run Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 1,210,309 CF

 9.05 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 137.51 CFS

88.87 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 9.05 1,210,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 10.65 1,424,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 378 = (Vol / SWD * 1.5)1/2

Width (Ft) 253 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 10.73 1,434,510 Sufficient Volume
Tank Area (SF) 96,000 = Length x Width

Construction Cost (Storage Tank) 10,407,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 88.87 137.51 = Peak Rate
Force Main Diameter (In) 65 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,494,000$               78,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 137.51 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    5,424,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,136,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 10,680 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 586,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 88.87 Ref: CSO Statistics

Construction Cost (Screening) 4,527,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.05 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.53 = Peak Vol/DW Time

Construction Cost 10,198,886$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 154,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 308,000$                    
47,087,886$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Heths Run Region 
SURFACE STORAGE TANK

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 1,210,309 CF

 9.05 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 137.51 CFS

88.87 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 9.05 1,210,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 10.65 1,424,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 378 = (Vol / SWD * 1.5)1/2

Width (Ft) 253 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 10.73 1,434,510 Sufficient Volume
Tank Area (SF) 96,000 = Length x Width

Construction Cost (Storage Tank) 28,794,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 9.05 14.01 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,714,000$                 29,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 137.51 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    5,424,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,136,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 106,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,559,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 88.87 Ref: CSO Statistics

Construction Cost (Screening) 4,527,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.05 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.53 = Peak Vol/DW Time

Construction Cost 10,198,886$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 154,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 308,000$                    
58,618,886$                                                

Capital Costs - Heths Run Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 1,210,309 CF

 9.05 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 137.51 CFS

88.87 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 88.87 137.51                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 10

Construction Cost (Swirl / Vortex) 4,683,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 97.76 151.27 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 68 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,578,000$               82,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 137.51 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    5,424,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 288,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 14,400 = ACH x Volume / 60

Construction Cost (Odor Control) 740,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 88.87 Ref: CSO Statistics

Construction Cost (Screening) 4,527,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 97.76 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 155 74
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,951,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 92,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 184,000$                    
34,234,000$                                                

Capital Costs - Heths Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 1,210,309 CF

 9.05 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 137.51 CFS

88.87 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 88.87 137.51 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 14,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 174 OK =(Surf Area x 2)1/2

Width (Ft) 87 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.36 181,656

Construction Cost (CSOTF) 16,539,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 88.87 137.51 = Peak Rate
Force Main Diameter (In) 65 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,494,000$               78,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 137.51 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    5,424,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 272,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 13,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 708,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 88.87 Ref: CSO Statistics

Construction Cost (Screening) 4,527,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 88.87 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 148 71
Passes 7 15.28 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,844,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.05 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.53 = Peak Vol/DW Time

Construction Cost 10,198,886$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 41,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 82,000$                      
54,959,886$                                                

Capital Costs - Heths Run Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 1,210,309 CF

 9.05 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 137.51 CFS

88.87 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 88.87 137.51                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,050 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 47 OK =(Surf Area x 2)1/2

Width (Ft) 23 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 15,855,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 97.76 151.27 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 68 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,578,000$               82,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 137.51 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    5,424,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 26,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,300 = ACH x Volume / 60

Construction Cost (Odor Control) 112,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 88.87 Ref: CSO Statistics

Construction Cost (Screening) 4,527,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 97.76 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 155 74
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,951,000$                 2,330,000$                 

Construction Cost (Disinfection) 4,281,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 63,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 126,000$                    
47,050,000$                                                

Capital Costs - Heths Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST

HR Regional Alternative Sizing & Costs.xls SW-E-0017.pdf



Captial Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 1,210,309 CF

 9.05 MG
Total Volume 31,422,035 CF

 235.04 MG
Peak Rate 137.51 CFS

88.87 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 88.87 137.51 Ref: CSO Statistics

Construction Cost (Screening) 4,527,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 88.87 137.51 = Peak Flow x % Req Pump
Force Main Diameter (In) 65 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,494,000$               78,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 137.51 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    5,424,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 27,500 =CFS x 200
Odor Control Flow Rate (CFM) 1,380 = ACH x Volume / 60

Construction Cost (Odor Control) 118,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 88.87 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 148 71
Passes 7 15.28 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,844,000$                 2,188,000$                 

Construction Cost (Disinfection) 4,032,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 32,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
29,802,000$                                                

Capital Costs - Heths Run Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

HR Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 68.79 $317,500 20 10.910 $3,463,904
Length (ft) 16272
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (MGD) 150.61 $24,061 20 10.910 $262,500
Odor Control O&M Capacity (CFM) 862,200 $3,017,700 20 10.910 $32,922,924
Reserve / Replace 10% Gravity / 15% Pump $142,389

Total Annual O&M $3,524,000 Total PW O&M $39,171,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 150.61 $535,943 20 10.910 $5,847,109

No. Events / Yr 84
Const Cost ($) $94,891,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 151 $24,061 20 10.910 $262,500
Odor Control O&M Capacity (CFM) 81,150 $284,025 20 10.910 $3,098,695
Reserve / Replace 10% Gravity / 15% Pump $109,602

Total Annual O&M $1,133,000 Total PW O&M $13,501,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 68.79 $317,500 20 10.910 $3,463,904

No. Events / Yr 84
Const Cost ($) $212,766,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 151 $24,061 20 10.910 $262,500
Odor Control O&M Capacity (CFM) 811,500 $2,840,250 20 10.910 $30,986,955
Reserve / Replace 10% Gravity / 15% Pump $108,512

Total Annual O&M $3,766,000 Total PW O&M $43,273,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$75,416

$4,183,399

Tank O&M $583,525

Tunnel Storage

Tank O&M $288,837 14.48450

Tunnel Maintenance $5,207 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $8,451,53250
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Operation and Maintenance Costs

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 150.61 $535,943 20 10.910 $5,847,109
Sed. Basin O&M Flow Rate (MGD) 150.61 $16,944 50 14.484 $245,410
Screening O&M Flow Rate (MGD) 150.61 $24,061 20 10.910 $262,500
Disinfection O&M Flow Rate (MGD) 150.61 $341,224 20 10.910 $3,722,738
Odor Control O&M Capacity (CFM) 22,900.00 $80,150 20 10.910 $874,432
Reserve / Replace 10% Gravity / 15% Pump $111,292

Total Annual O&M $999,000 Total PW O&M $11,063,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 165.67 $571,180 20 10.910 $6,231,543
HREOP O&M Flow Rate (MGD) 150.61 $444,639 20 10.910 $4,850,990
Screening O&M Flow Rate (MGD) 150.61 $24,061 20 10.910 $262,500
Disinfection O&M Flow Rate (MGD) 165.67 $361,623 20 10.910 $3,945,290
Odor Control O&M Capacity (CFM) 2,200.00 $7,700 20 10.910 $84,007
Reserve / Replace 10% Gravity / 15% Pump $189,929

Total Annual O&M $1,410,000 Total PW O&M $15,564,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 165.67 $571,180 20 10.910 $6,231,543
Swirl / Vortex O&M Flow Rate (MGD) 150.61 $16,944 20 10.910 $184,858
Screening O&M Flow Rate (MGD) 150.61 $24,061 20 10.910 $262,500
Disinfection O&M Flow Rate (MGD) 165.67 $361,623 20 10.910 $3,945,290
Odor Control O&M Capacity (CFM) 23,100.00 $80,850 20 10.910 $882,069
Reserve / Replace 10% Gravity / 15% Pump $127,830

Total Annual O&M $1,055,000 Total PW O&M $11,634,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 150.61 $535,943 20 10.910 $5,847,109
Screening O&M Flow Rate (MGD) 150.61 $24,061 20 10.910 $262,500
Disinfection O&M Flow Rate (MGD) 150.61 $341,224 20 10.910 $3,722,738
Odor Control O&M Capacity (CFM) 2,330.00 $8,155 20 10.910 $88,971
Reserve / Replace 10% Gravity / 15% Pump $108,879

Total Annual O&M $910,000 Total PW O&M $10,030,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 17.83 $128,816 20 10.910 $1,405,372

Length (ft) 5207
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (MGD) 147.06 $23,572 20 10.910 $257,173
Odor Control O&M Capacity (CFM) 223,500 $782,250 20 10.910 $8,534,300
Reserve / Replace 10% Gravity / 15% Pump $55,593

Total Annual O&M $1,096,000 Total PW O&M $12,581,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 147.06 $527,451 20 10.910 $5,754,459

No. Events / Yr 84
Const Cost ($) $21,782,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 147 $23,572 20 10.910 $257,173
Odor Control O&M Capacity (CFM) 21,040 $73,640 20 10.910 $803,408
Reserve / Replace 10% Gravity / 15% Pump $102,286

Total Annual O&M $731,000 Total PW O&M $8,454,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 17.83 $128,816 20 10.910 $1,405,372

No. Events / Yr 84
Const Cost ($) $55,822,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 147 $23,572 20 10.910 $257,173
Odor Control O&M Capacity (CFM) 210,400 $736,400 20 10.910 $8,034,079
Reserve / Replace 10% Gravity / 15% Pump $51,728

Total Annual O&M $1,080,000 Total PW O&M $12,517,000

14.484 $1,536,196

14.484 $2,768,750

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,666 50 14.484 $24,135

Tank O&M

Tank O&M $191,165

Tunnel Storage

Surface Storage Tank

50

$106,065 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 147.06 $527,451 20 10.910 $5,754,459
Sed. Basin O&M Flow Rate (MGD) 147.06 $16,544 50 14.484 $239,612
Screening O&M Flow Rate (MGD) 147.06 $23,572 20 10.910 $257,173
Disinfection O&M Flow Rate (MGD) 147.06 $336,291 20 10.910 $3,668,913
Odor Control O&M Capacity (CFM) 22,300.00 $78,050 20 10.910 $851,521
Reserve / Replace 10% Gravity / 15% Pump $108,950

Total Annual O&M $982,000 Total PW O&M $10,881,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 161.76 $562,130 20 10.910 $6,132,802
HREOP O&M Flow Rate (MGD) 147.06 $438,432 20 10.910 $4,783,264
Screening O&M Flow Rate (MGD) 147.06 $23,572 20 10.910 $257,173
Disinfection O&M Flow Rate (MGD) 161.76 $356,395 20 10.910 $3,888,247
Odor Control O&M Capacity (CFM) 2,150.00 $7,525 20 10.910 $82,097
Reserve / Replace 10% Gravity / 15% Pump $185,673

Total Annual O&M $1,389,000 Total PW O&M $15,329,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 161.76 $562,130 20 10.910 $6,132,802
Swirl / Vortex O&M Flow Rate (MGD) 147.06 $16,544 20 10.910 $180,491
Screening O&M Flow Rate (MGD) 147.06 $23,572 20 10.910 $257,173
Disinfection O&M Flow Rate (MGD) 161.76 $356,395 20 10.910 $3,888,247
Odor Control O&M Capacity (CFM) 23,100.00 $80,850 20 10.910 $882,069
Reserve / Replace 10% Gravity / 15% Pump $125,252

Total Annual O&M $1,040,000 Total PW O&M $11,466,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 147.06 $527,451 20 10.910 $5,754,459
Screening O&M Flow Rate (MGD) 147.06 $23,572 20 10.910 $257,173
Disinfection O&M Flow Rate (MGD) 147.06 $336,291 20 10.910 $3,668,913
Odor Control O&M Capacity (CFM) 2,280.00 $7,980 20 10.910 $87,061
Reserve / Replace 10% Gravity / 15% Pump $106,589

Total Annual O&M $896,000 Total PW O&M $9,874,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 17.83 $128,805 20 10.910 $1,405,255

Length (ft) 5206
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (MGD) 137.29 $22,255 20 10.910 $242,806
Odor Control O&M Capacity (CFM) 223,450 $782,075 20 10.910 $8,532,391
Reserve / Replace 10% Gravity / 15% Pump $54,361

Total Annual O&M $1,094,000 Total PW O&M $12,563,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 137.29 $503,773 20 10.910 $5,496,130

No. Events / Yr 84
Const Cost ($) $21,779,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 137 $22,255 20 10.910 $242,806
Odor Control O&M Capacity (CFM) 21,030 $73,605 20 10.910 $803,026
Reserve / Replace 10% Gravity / 15% Pump $96,193

Total Annual O&M $706,000 Total PW O&M $8,174,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 17.83 $128,805 20 10.910 $1,405,255

No. Events / Yr 84
Const Cost ($) $55,815,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 137 $22,255 20 10.910 $242,806
Odor Control O&M Capacity (CFM) 210,300 $736,050 20 10.910 $8,030,261
Reserve / Replace 10% Gravity / 15% Pump $50,486

Total Annual O&M $1,079,000 Total PW O&M $12,497,000

$1,536,088

$2,768,497

Tank O&M $106,057 50

Tank O&M $191,147 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,666 50 14.484 $24,127

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 137.29 $503,773 20 10.910 $5,496,130
Sed. Basin O&M Flow Rate (MGD) 137.29 $15,445 50 14.484 $223,693
Screening O&M Flow Rate (MGD) 137.29 $22,255 20 10.910 $242,806
Disinfection O&M Flow Rate (MGD) 137.29 $322,497 20 10.910 $3,518,427
Odor Control O&M Capacity (CFM) 20,900.00 $73,150 20 10.910 $798,062
Reserve / Replace 10% Gravity / 15% Pump $102,525

Total Annual O&M $938,000 Total PW O&M $10,382,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 151.01 $536,895 20 10.910 $5,857,489
HREOP O&M Flow Rate (MGD) 137.29 $421,059 20 10.910 $4,593,729
Screening O&M Flow Rate (MGD) 137.29 $22,255 20 10.910 $242,806
Disinfection O&M Flow Rate (MGD) 151.01 $341,777 20 10.910 $3,728,764
Odor Control O&M Capacity (CFM) 2,000.00 $7,000 20 10.910 $76,370
Reserve / Replace 10% Gravity / 15% Pump $174,000

Total Annual O&M $1,329,000 Total PW O&M $14,673,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 151.01 $536,895 20 10.910 $5,857,489
Swirl / Vortex O&M Flow Rate (MGD) 137.29 $15,445 20 10.910 $168,499
Screening O&M Flow Rate (MGD) 137.29 $22,255 20 10.910 $242,806
Disinfection O&M Flow Rate (MGD) 151.01 $341,777 20 10.910 $3,728,764
Odor Control O&M Capacity (CFM) 21,650.00 $75,775 20 10.910 $826,701
Reserve / Replace 10% Gravity / 15% Pump $118,004

Total Annual O&M $993,000 Total PW O&M $10,942,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 137.29 $503,773 20 10.910 $5,496,130
Screening O&M Flow Rate (MGD) 137.29 $22,255 20 10.910 $242,806
Disinfection O&M Flow Rate (MGD) 137.29 $322,497 20 10.910 $3,518,427
Odor Control O&M Capacity (CFM) 2,130.00 $7,455 20 10.910 $81,334
Reserve / Replace 10% Gravity / 15% Pump $100,281

Total Annual O&M $856,000 Total PW O&M $9,439,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 11.82 $97,884 20 10.910 $1,067,909

Length (ft) 5198
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (MGD) 122.27 $20,300 20 10.910 $221,471
Odor Control O&M Capacity (CFM) 148,150 $518,525 20 10.910 $5,657,076
Reserve / Replace 10% Gravity / 15% Pump $41,102

Total Annual O&M $798,000 Total PW O&M $9,316,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 122.27 $466,265 20 10.910 $5,086,926

No. Events / Yr 84
Const Cost ($) $13,917,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 122 $20,300 20 10.910 $221,471
Odor Control O&M Capacity (CFM) 13,950 $48,825 20 10.910 $532,678
Reserve / Replace 10% Gravity / 15% Pump $86,087

Total Annual O&M $622,000 Total PW O&M $7,179,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 11.82 $97,884 20 10.910 $1,067,909

No. Events / Yr 84
Const Cost ($) $37,316,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 122 $20,300 20 10.910 $221,471
Odor Control O&M Capacity (CFM) 139,450 $488,075 20 10.910 $5,324,869
Reserve / Replace 10% Gravity / 15% Pump $40,523

Total Annual O&M $752,000 Total PW O&M $8,753,000

Tank O&M $144,900

Surface Storage Tank

50

$1,251,413

14.484 $2,098,667

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,663 50 14.484 $24,092

14.484Tank O&M $86,402

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 122.27 $466,265 20 10.910 $5,086,926
Sed. Basin O&M Flow Rate (MGD) 122.27 $13,756 50 14.484 $199,231
Screening O&M Flow Rate (MGD) 122.27 $20,300 20 10.910 $221,471
Disinfection O&M Flow Rate (MGD) 122.27 $300,529 20 10.910 $3,278,757
Odor Control O&M Capacity (CFM) 18,450.00 $64,575 20 10.910 $704,509
Reserve / Replace 10% Gravity / 15% Pump $92,568

Total Annual O&M $866,000 Total PW O&M $9,583,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 134.50 $496,921 20 10.910 $5,421,380
HREOP O&M Flow Rate (MGD) 122.27 $393,337 20 10.910 $4,291,285
Screening O&M Flow Rate (MGD) 122.27 $20,300 20 10.910 $221,471
Disinfection O&M Flow Rate (MGD) 134.50 $318,496 20 10.910 $3,474,767
Odor Control O&M Capacity (CFM) 1,800.00 $6,300 20 10.910 $68,733
Reserve / Replace 10% Gravity / 15% Pump $156,108

Total Annual O&M $1,236,000 Total PW O&M $13,634,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 134.50 $496,921 20 10.910 $5,421,380
Swirl / Vortex O&M Flow Rate (MGD) 122.27 $13,756 20 10.910 $150,073
Screening O&M Flow Rate (MGD) 122.27 $20,300 20 10.910 $221,471
Disinfection O&M Flow Rate (MGD) 134.50 $318,496 20 10.910 $3,474,767
Odor Control O&M Capacity (CFM) 18,750.00 $65,625 20 10.910 $715,965
Reserve / Replace 10% Gravity / 15% Pump $106,711

Total Annual O&M $916,000 Total PW O&M $10,090,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 122.27 $466,265 20 10.910 $5,086,926
Screening O&M Flow Rate (MGD) 122.27 $20,300 20 10.910 $221,471
Disinfection O&M Flow Rate (MGD) 122.27 $300,529 20 10.910 $3,278,757
Odor Control O&M Capacity (CFM) 1,890.00 $6,615 20 10.910 $72,169
Reserve / Replace 10% Gravity / 15% Pump $90,534

Total Annual O&M $794,000 Total PW O&M $8,750,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 9.05 $81,908 20 10.910 $893,609

Length (ft) 5339
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (MGD) 88.87 $16,244 20 10.910 $177,221
Odor Control O&M Capacity (CFM) 113,500 $397,250 20 10.910 $4,333,973
Reserve / Replace 10% Gravity / 15% Pump $33,540

Total Annual O&M $657,000 Total PW O&M $7,767,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 88.87 $376,752 20 10.910 $4,110,344

No. Events / Yr 84
Const Cost ($) $10,407,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 89 $16,244 20 10.910 $177,221
Odor Control O&M Capacity (CFM) 10,680 $37,380 20 10.910 $407,814
Reserve / Replace 10% Gravity / 15% Pump $64,883

Total Annual O&M $509,000 Total PW O&M $5,885,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 9.05 $81,908 20 10.910 $893,609

No. Events / Yr 84
Const Cost ($) $28,794,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 89 $16,244 20 10.910 $177,221
Odor Control O&M Capacity (CFM) 106,800 $373,800 20 10.910 $4,078,135
Reserve / Replace 10% Gravity / 15% Pump $33,067

Total Annual O&M $596,000 Total PW O&M $6,972,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,708 50 14.484 $24,745

$1,790,094

Tank O&M $77,627

50

14.484 $1,124,31950

Tank O&M $123,595 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank
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Operation and Maintenance Costs

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 88.87 $376,752 20 10.910 $4,110,344
Sed. Basin O&M Flow Rate (MGD) 88.87 $9,998 50 14.484 $144,807
Screening O&M Flow Rate (MGD) 88.87 $16,244 20 10.910 $177,221
Disinfection O&M Flow Rate (MGD) 88.87 $247,441 20 10.910 $2,699,564
Odor Control O&M Capacity (CFM) 13,600.00 $47,600 20 10.910 $519,313
Reserve / Replace 10% Gravity / 15% Pump $70,230

Total Annual O&M $699,000 Total PW O&M $7,721,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 97.76 $401,523 20 10.910 $4,380,590
HREOP O&M Flow Rate (MGD) 88.87 $326,042 20 10.910 $3,557,095
Screening O&M Flow Rate (MGD) 88.87 $16,244 20 10.910 $177,221
Disinfection O&M Flow Rate (MGD) 97.76 $262,233 20 10.910 $2,860,949
Odor Control O&M Capacity (CFM) 1,300.00 $4,550 20 10.910 $49,640
Reserve / Replace 10% Gravity / 15% Pump $116,449

Total Annual O&M $1,011,000 Total PW O&M $11,142,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 97.76 $401,523 20 10.910 $4,380,590
Swirl / Vortex O&M Flow Rate (MGD) 88.87 $9,998 20 10.910 $109,078
Screening O&M Flow Rate (MGD) 88.87 $16,244 20 10.910 $177,221
Disinfection O&M Flow Rate (MGD) 97.76 $262,233 20 10.910 $2,860,949
Odor Control O&M Capacity (CFM) 14,400.00 $50,400 20 10.910 $549,861
Reserve / Replace 10% Gravity / 15% Pump $81,400

Total Annual O&M $741,000 Total PW O&M $8,159,000

HR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 88.87 $376,752 20 10.910 $4,110,344
Screening O&M Flow Rate (MGD) 88.87 $16,244 20 10.910 $177,221
Disinfection O&M Flow Rate (MGD) 88.87 $247,441 20 10.910 $2,699,564
Odor Control O&M Capacity (CFM) 1,380.00 $4,830 20 10.910 $52,695
Reserve / Replace 10% Gravity / 15% Pump $68,626

Total Annual O&M $646,000 Total PW O&M $7,108,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $156.8 $156,836,000 $0
1 $156.8 $156,836,000 $0
2 $156.8 $156,836,000 $0
4 $156.8 $156,836,000 $0
6 $156.8 $156,836,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $328.0 $284,763,979 $43,273,000
1 $108.6 $96,038,809 $12,517,000
2 $108.1 $95,575,265 $12,497,000
4 $79.7 $70,952,698 $8,753,000
6 $65.6 $58,618,886 $6,972,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $305.3 $266,094,979 $39,171,000
1 $94.1 $81,543,809 $12,581,000
2 $93.6 $81,067,265 $12,563,000
4 $68.2 $58,862,698 $9,316,000
6 $56.8 $48,998,886 $7,767,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $175.8 $162,334,979 $13,501,000
1 $81.2 $72,769,809 $8,454,000
2 $79.3 $71,119,265 $8,174,000
4 $64.7 $57,560,698 $7,179,000
6 $53.0 $47,087,886 $5,885,000
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Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $61.5 $49,893,000 $11,634,000
1 $60.6 $49,128,000 $11,466,000
2 $57.9 $46,965,000 $10,942,000
4 $52.4 $42,324,000 $10,090,000
6 $42.4 $34,234,000 $8,159,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $88.4 $72,812,000 $15,564,000
1 $86.7 $71,403,000 $15,329,000
2 $82.3 $67,584,000 $14,673,000
4 $74.1 $60,492,000 $13,634,000
6 $58.2 $47,050,000 $11,142,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $78.0 $66,887,976 $11,063,000
1 $80.9 $69,977,809 $10,881,000
2 $78.5 $68,110,265 $10,382,000
4 $72.1 $62,496,698 $9,583,000
6 $62.7 $54,959,886 $7,721,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $53.6 $43,571,000 $10,030,000
1 $52.8 $42,892,000 $9,874,000
2 $50.4 $40,998,000 $9,439,000
4 $45.6 $36,830,000 $8,750,000
6 $36.9 $29,802,000 $7,108,000

Integrated Outfalls COMBINATION-INDIVIDUAL OUTFALLS
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $51.2 $41,292,000 $9,913,000
1 $49.6 $39,974,000 $9,614,000
2 $47.2 $38,045,000 $9,194,000
4 $53.5 $46,244,000 $7,259,000
6 $42.2 $35,385,000 $6,831,000
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Cost Summary

Figure 3 – Heths Run Region Alternative Costs
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Exceedance Summary

Region Name Heths Run Results Summary

Structures within Region Number of Events: 84
Model ID Heths Run.1 Peak Volume: 9,196,661 ft3

Structure Type Regional 68.80 MG
PWSA Sewershed Heths Run Total Volume: 31,422,035 ft3

Stream of Discharge Allegheny River 235.05 MG
NPDES Permit Number N/A Peak Rate: 233.05 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/3/2005 8:35 9122 1/6/2005 3:50 9196661.05 68795.623 0 77.51 10

2/14/2005 5:05 4038 2/14/2005 15:05 2383577.65 17830.353 1 32.85 34

1/11/2005 8:05 3292 1/12/2005 1:35 2383279.15 17828.120 2 74.55 12

4/1/2005 19:46 3118 4/2/2005 6:25 1590887.95 11900.637 3 49.48 20

3/28/2005 9:05 2353 3/28/2005 19:05 1580254.52 11821.094 4 63.90 15

10/24/2005 11:15 2328 10/25/2005 3:55 1239886.03 9274.967 5 24.83 41

5/13/2005 22:35 2426 5/13/2005 23:05 1210309.01 9053.717 6 136.82 7

11/29/2005 6:50 1655 11/29/2005 7:35 1090923.30 8160.652 7 64.21 14

1/13/2005 22:53 1390 1/14/2005 2:35 904269.29 6764.386 8 43.28 25

2/20/2005 15:21 1937 2/20/2005 20:05 707604.86 5293.238 9 60.20 16

11/14/2005 21:58 806 11/15/2005 4:05 700361.70 5239.056 10 86.74 9

4/22/2005 15:57 1553 4/23/2005 4:20 615132.37 4601.498 11 177.81 5
7/5/2005 16:30 282 7/5/2005 16:45 523257.55 3914.228 12 233.05 0

8/20/2005 18:20 263 8/20/2005 18:45 518080.70 3875.503 13 189.20 4
12/15/2005 11:05 1361 12/15/2005 14:10 445371.97 3331.605 14 32.80 35

10/21/2005 19:14 1700 10/22/2005 16:50 426275.95 3188.757 15 34.05 33

3/23/2005 2:46 1230 3/23/2005 12:50 423729.87 3169.711 16 32.36 37

9/29/2005 5:25 242 9/29/2005 5:45 338993.50 2535.841 17 227.54 1
4/20/2005 18:41 376 4/20/2005 22:00 320243.33 2395.580 18 76.03 11

5/28/2005 8:48 814 5/28/2005 9:35 319289.41 2388.444 19 44.35 23

7/26/2005 19:45 494 7/26/2005 20:00 309652.00 2316.352 20 212.43 2
2/9/2005 15:10 573 2/9/2005 16:50 289407.01 2164.909 21 43.31 24

11/16/2005 4:15 649 11/16/2005 4:25 279210.25 2088.632 22 39.40 31

8/13/2005 20:00 87 8/13/2005 20:15 226281.06 1692.695 23 194.62 3
10/7/2005 8:05 404 10/7/2005 11:05 226101.22 1691.350 24 42.39 26

5/11/2005 22:40 177 5/11/2005 23:50 225850.59 1689.475 25 53.29 17

6/10/2005 19:50 89 6/10/2005 20:05 219342.82 1640.794 26 137.51 6

7/15/2005 16:35 170 7/15/2005 17:50 219037.26 1638.508 27 114.18 8

8/8/2005 9:10 234 8/8/2005 10:05 210397.68 1573.880 28 51.12 19

7/16/2005 9:30 474 7/16/2005 9:50 198117.65 1482.019 29 41.30 27

9/26/2005 5:42 422 9/26/2005 5:55 182225.29 1363.136 30 31.25 38

5/23/2005 12:30 367 5/23/2005 14:35 142346.66 1064.824 31 52.44 18

11/1/2005 15:25 269 11/1/2005 16:35 129437.72 968.259 32 24.03 42

A-38, A-40, A-41, DC121L001 

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

12/25/2005 11:25 340 12/25/2005 13:05 119151.60 891.314 33 18.61 44

11/9/2005 19:25 135 11/9/2005 19:50 108521.64 811.796 34 67.82 13

8/29/2005 12:01 287 8/29/2005 14:05 98908.73 739.887 35 25.73 40

3/27/2005 17:10 321 3/27/2005 17:25 87260.61 652.753 36 14.82 47

6/3/2005 7:26 217 6/3/2005 9:35 86567.60 647.569 37 32.45 36

8/27/2005 15:41 113 8/27/2005 15:50 82177.11 614.726 38 40.07 28

11/9/2005 4:25 122 11/9/2005 4:50 74593.98 558.000 39 39.64 30

1/26/2005 7:05 248 1/26/2005 7:55 73933.16 553.057 40 11.28 52

6/6/2005 9:27 71 6/6/2005 9:40 66974.81 501.005 41 48.97 21

12/26/2005 5:45 452 12/26/2005 11:05 66247.70 495.566 42 6.48 58

6/28/2005 18:10 100 6/28/2005 18:20 66068.05 494.222 43 48.85 22

2/26/2005 11:15 409 2/26/2005 14:55 65896.56 492.939 44 13.89 48

3/20/2005 4:50 762 3/20/2005 7:40 60617.30 453.448 45 12.47 49

5/27/2005 18:25 199 5/27/2005 18:45 60311.14 451.157 46 36.51 32

4/30/2005 5:52 496 4/30/2005 6:05 55038.07 411.712 47 8.19 54

1/30/2005 11:45 223 1/30/2005 12:20 49609.18 371.101 48 12.00 51

4/26/2005 21:50 280 4/27/2005 1:15 43266.19 323.653 49 15.66 46

3/8/2005 0:10 577 3/8/2005 2:05 40969.47 306.472 50 4.40 61

7/18/2005 8:10 54 7/18/2005 8:20 33464.03 250.328 51 40.05 29

11/24/2005 8:30 244 11/24/2005 9:50 30225.87 226.105 52 7.66 55

4/24/2005 4:40 831 4/24/2005 17:45 26617.75 199.114 53 3.58 65

6/11/2005 18:00 90 6/11/2005 18:10 26112.19 195.332 54 23.07 43

3/12/2005 11:30 243 3/12/2005 12:30 18822.80 140.804 55 6.99 56

6/14/2005 19:42 77 6/14/2005 19:55 18714.10 139.991 56 16.13 45

5/20/2005 7:20 229 5/20/2005 10:15 16960.05 126.870 57 4.10 62

6/21/2005 12:55 39 6/21/2005 13:10 16522.58 123.597 58 26.64 39

7/17/2005 17:10 87 7/17/2005 17:40 14691.53 109.900 59 6.93 57

8/26/2005 21:30 56 8/26/2005 21:40 14476.44 108.291 60 12.13 50

2/10/2005 7:25 298 2/10/2005 8:20 13839.99 103.530 61 1.28 76

11/6/2005 10:05 269 11/6/2005 10:15 13302.21 99.507 62 10.94 53

3/30/2005 7:42 270 3/30/2005 8:20 10759.37 80.485 63 1.03 77

2/17/2005 7:35 281 2/17/2005 8:45 10390.65 77.727 64 0.94 79

1/15/2005 9:01 443 1/15/2005 9:15 9988.21 74.717 65 1.34 75

3/24/2005 8:20 280 3/24/2005 10:45 9974.07 74.611 66 0.95 78

4/25/2005 1:55 516 4/25/2005 8:50 9460.98 70.773 67 1.67 74

10/21/2005 8:25 69 10/21/2005 8:55 8483.77 63.463 68 3.51 66

3/11/2005 14:25 44 3/11/2005 14:30 6414.63 47.985 69 4.69 60

6/16/2005 12:49 60 6/16/2005 13:00 5751.47 43.024 70 5.33 59

2/8/2005 6:40 104 2/8/2005 7:45 5464.18 40.875 71 3.62 64

10/24/2005 3:15 53 10/24/2005 3:25 3601.02 26.937 72 1.73 72

7/25/2005 13:45 34 7/25/2005 14:00 2792.93 20.892 73 2.51 68

5/21/2005 15:15 25 5/21/2005 15:20 2780.12 20.797 74 3.85 63

11/23/2005 22:20 20 11/23/2005 22:30 1770.75 13.246 75 3.16 67

2/25/2005 18:24 162 2/25/2005 19:55 1758.56 13.155 76 0.26 83

5/7/2005 14:00 44 5/7/2005 14:10 1752.72 13.111 77 1.69 73

6/17/2005 1:40 25 6/17/2005 1:50 1471.05 11.004 78 1.89 71

8/16/2005 8:25 64 8/16/2005 9:10 1256.49 9.399 79 0.71 81

3/4/2005 13:25 15 3/4/2005 13:30 834.91 6.246 80 1.96 70

9/17/2005 8:45 14 9/17/2005 8:50 713.18 5.335 81 2.04 69

2/27/2005 12:31 54 2/27/2005 12:55 506.16 3.786 82 0.29 82

9/23/2005 3:00 22 9/23/2005 3:05 451.22 3.375 83 0.82 80
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Exceedance Summary

Region Name Heths Run Results Summary

Structures within Region Number of Events: 84
Model ID Heths Run.1 Peak Volume: 9,196,661 ft3

Structure Type Regional 68.80 MG
PWSA Sewershed Heths Run Total Volume: 31,422,035 ft3

Stream of Discharge Allegheny River 235.05 MG
NPDES Permit Number N/A Peak Rate: 233.05 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

A-38, A-40, A-41, DC121L001 

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Heths Run Region CSO Volume
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Figure 2 - Heths Run Region CSO Peak Flow Rate
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Heths Run Regional Report 1 

E.2.5 HR - HETHS RUN REGION 

Description of Region 

The Heths Run Region is located along the northern bank of the Allegheny River in the 

Morningside neighborhood. The Region consists of the following sewersheds/tributary areas:  

• A-38, NPDES# 121AA38 

• A-40, NPDES# 121CA40  

• A-41, NPDES# 121HA41 

• DC121L001, NPDES# 121H001  

The Region serves approximately 780 acres of commercial and residential property in the 

Morningside and Highland Park neighborhoods within the City of Pittsburgh. The Region’s 

collection and conveyance system consists of approximately 171,200 linear feet (32 miles) of 

sewers and 620 manholes.  Nearly all of the service area is combined sewer.  Attachment 1 – 

Heths Run Region Tributary Area Map illustrates the location of the trunk sewers, outfalls, 

regulators, and overall tributary area. 

The Heths Run Region typically experiences 84 overflow events during the Typical Year 

Baseline Condition simulation (2005).  The maximum overflow volume during the Typical Year 

Baseline Conditions simulation (2005) discharging from the Heths Run Region is 68.8 MG.  The 

peak overflow rate during the Typical Year Baseline Conditions simulation (2005) discharging 

from the Heths Run Region is approximately 233 CFS.  Figure 1 – Heths Run Region CSO 

Volume and Figure 2 – Heths Run Region CSO Peak Flow Rate illustrate the CSO volume and 

peak flow characteristics of the 21 largest CSO events during the Typical Year Baseline 

Conditions simulation (2005). 
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Heths Run Regional Report 2 
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Figure 1 - Heths Run Region CSO Volume
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Figure 2 - Heths Run Region CSO Peak Flow Rate
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Heths Run Regional Report 3 

Regional consolidation sewers are typically a necessary component of all storage and treatment 

alternatives.  They collect overflows from individual outfalls and convey those flows to the 

Regional storage or treatment alternative. A consolidation sewer of up to 3500 feet long could be 

required for the Heths Run Region, depending upon where the final CSO control alternative was 

sited. 

There appears to be a limited amount of available space for potential storage or treatment 

facilities in close proximity to the A-38 regulator.  Bordering this location are the 62nd Street 

Bridge and the Allegheny River.  Within the confines of these critical infrastructure and natural 

boundaries is approximately 11 acres of property where a storage or treatment facility could 

potentially be located.  

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the Heths 

Run Region outfalls.  Attachment 2 identifies the technologies that have been brought forward to 

be included in Regional CSO control alternatives.  The following paragraphs describe these 

alternatives in more detail. 

Integrated Alternatives 

Integrated Outfalls  

• Construct the highest ranked outfall-specific CSO control alternative for each outfall within 

the Region in lieu of a single Regional control alternative.  This combination of highest 

ranked outfall-specific alternatives may include different types of CSO control technologies, 

but would not require a Regional consolidation sewer. 

Collection System Control Alternatives 

CS4-HR: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  The separation of sanitary and storm 
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Heths Run Regional Report 4 

sewers would reduce the hydraulic loadings from the entire Region.  By definition, the 

complete separation of sewers would result in the elimination of all CSOs.   

Storage Alternatives 

S2-HR: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

S3-HR: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-HR: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

Treatment Alternatives 

T1-HR: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  
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Heths Run Regional Report 5 

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  

T2-HR: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

T3-HR: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-HR: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Heths Run Region Alternative Costs illustrates the planning level present worth costs 

associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 untreated overflows per 

year. 
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Heths Run Regional Report 6 

Figure 3 – Heths Run Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.2.5 HR – HETHS RUN REGION. 

Recommendations 

It is recommended that the following alternatives be carried forward to the next level of analysis: 

• Integrated Outfalls. This alternative resulted in the highest scores for control levels of 0, 

1, 2, 4, and 6 events per year. 

• S3-HR: Tunnel Storage. This alternative resulted in the second highest scores for control 

levels of 4 and 6 events per year. 
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• T4-HR: Screening & Disinfection. This alternative resulted in the second highest scores 

for control levels of 0, 1 and 2 events per year, and the third highest score for control 

levels of 4 and 6 events per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 

Significant Issues 

Significant issues associated with the highly ranked alternatives include 

General 

1. Traffic control and congestion along Butler Street 

2. Proximity of work to 62nd Street Bridge. 

T4 – Screening & Disinfection 

1. Level of treatment is less than “equivalent primary” 

2. High maintenance efforts involved to clean screens 
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Attachment 1
Tributary Area Map
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Heths Run Region - 0 Overflows / Year
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Alternative Scoring Sheet - Heths Run Region - 1 Overflow / Year
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Alternative Scoring Sheet - Heths Run Region - 2 Overflows / Year
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Alternative Scoring Sheet - Heths Run Region - 4 Overflows / Year
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Alternative Scoring Sheet - Heths Run Region - 6 Overflows / Year
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Attachment 4
Facility Boundary Map
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

1

5

1 1 1 1

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 2

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

3

5

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 2

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

44 4 4 4

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

2 2 2 2 2

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

23 2 2 2

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

1 1 1 1 1

2 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

2 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 2

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

4 4 4 4 4

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 4 3

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

35 1 3 2

4

3 5 4 4 4

2 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

4 1 1 1 1

2 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 3 3 3 3

3 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

42 4 4 4

3

5

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.520

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.520

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.536

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.568

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.568

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.557

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.557

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.572

S3-Tunnel

S3-Tunnel

S3-Tunnel

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.604

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.604

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.609

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.609

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.561

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.561

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.561

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.607

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.543

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.479

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.479

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.479

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.370

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.242

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.242

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.242

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.242

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.531

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.430

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.398

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.398

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.398

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.654

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.622

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.590

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.590

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.590

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.654

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.577

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.634

Integrated Outfalls

Integrated Outfalls

Integrated Outfalls
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.566

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.634

Integrated Outfalls

Integrated Outfalls
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Alternative Scoring Sheet
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Alternative Scoring Sheet - Negley Run Region - 0 Overflows / Year
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Alternative Scoring Sheet - Negley Run Region - 1 Overflow / Year
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Alternative Scoring Sheet - Negley Run Region - 2 Overflows / Year
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Alternative Scoring Sheet - Negley Run Region - 4 Overflows / Year
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Alternative Scoring Sheet - Negley Run Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 29,558,922 CF

 221.10 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 831.66 CFS

537.48 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                            2,885 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 577,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,256,706 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,513,000$                 
579,591,000$                                              

Capital Costs - Negley Run Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 29,558,922 CF

 221.10 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 831.66 CFS

537.48 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 221.10 29,559,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 276.38 36,949,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 52,299                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 2 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 627,692,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 221.10 342.12 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 102 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 57,467,000$               396,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 415.83 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 25 Input by Engineer

Construction Cost (Consolidation Pipe) 481,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 55,424,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 2,771,200 = ACH x Volume / 60

Construction Cost (Odor Control) 45,667,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 537.48 Ref: CSO Statistics

Construction Cost (Screening) 25,298,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 221.10 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 110.55 = Peak Vol/DW Time

Construction Cost 62,700,986$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 2                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,284,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 5,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 55,275 250 SF / MGD
Land Required - Odor Control (SF) 138,560 500 SF / 10,000 CFM
Land Required - Screening (SF) 134,370 250 SF / MGD
Land Required - Regulator (SF) 20,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 353,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 706,000$                    
821,691,986$                                              TOTAL CAPITAL COST

Capital Costs - Negley Run Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 29,558,922 CF

 221.10 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 831.66 CFS

537.48 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 221.10 29,559,000                 Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 260.12 34,775,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1866 = (Vol / SWD * 1.5)1/2

Width (Ft) 1244 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 260.45 34,819,560 Sufficient Volume
Tank Area (SF) 2,321,000 = Length x Width

Construction Cost (Storage Tank) 338,741,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 537.48 831.66 = Peak Rate
Force Main Diameter (In) 159 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 67,224,000$               712,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.66 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    960,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 52,163,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 260,820 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 7,166,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 537.48 Ref: CSO Statistics

Construction Cost (Screening) 25,298,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 221.10 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 110.55 = Peak Vol/DW Time

Construction Cost 62,700,986$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 3,316,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 6,632,000$                 
511,879,986$                                              

SURFACE STORAGE TANK
Capital Costs - Negley Run Region 

TOTAL CAPITAL COST

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 29,558,922 CF

 221.10 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 831.66 CFS

537.48 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 221.10 29,559,000                 Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 260.12 34,775,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1866 = (Vol / SWD * 1.5)1/2

Width (Ft) 1244 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 260.45 34,819,560 Sufficient Volume
Tank Area (SF) 2,321,000 = Length x Width

Construction Cost (Storage Tank) 681,826,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 221.10 342.12 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 102 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 28,626,000$               396,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.66 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    960,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 52,163,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,608,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 43,547,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 537.48 Ref: CSO Statistics

Construction Cost (Screening) 25,298,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 221.10 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 110.55 = Peak Vol/DW Time

Construction Cost 62,700,986$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 3,316,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 6,632,000$                 
852,431,986$                                              TOTAL CAPITAL COST

Capital Costs - Negley Run Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 29,558,922 CF

 221.10 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 831.66 CFS

537.48 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 537.48 831.66                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 56

Construction Cost (Swirl / Vortex) 14,064,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 591.23 914.83 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 167 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 73,781,000$               763,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.66 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    960,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,616,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 80,800 = ACH x Volume / 60

Construction Cost (Odor Control) 2,860,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 537.48 Ref: CSO Statistics

Construction Cost (Screening) 25,298,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 591.23 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 380 182
Passes / Detention (Min) 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,761,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 558,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,116,000$                 
126,049,000$                                              TOTAL CAPITAL COST

Capital Costs - Negley Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 29,558,922 CF

 221.10 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 831.66 CFS

537.48 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 537.48 831.66 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 89,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 424 OK =(Surf Area x 2)1/2

Width (Ft) 212 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 8.07 1,078,656

Construction Cost (CSOTF) 27,250,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 537.48 831.66 = Peak Rate
Force Main Diameter (In) 159 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 67,224,000$               712,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.66 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    960,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,618,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 80,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,863,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 537.48 Ref: CSO Statistics

Construction Cost (Screening) 25,298,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 537.48 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 362 173
Passes / Detention (Min) 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,497,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.07 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.03 = Peak Vol/DW Time

Construction Cost 9,959,530$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 222,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 444,000$                    
141,653,530$                                              

Capital Costs - Negley Run Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 29,558,922 CF

 221.10 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 831.66 CFS

537.48 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 537.48 831.66                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 6,330 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 114 OK =(Surf Area x 2)1/2

Width (Ft) 57 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 113,937,000$             
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 591.23 914.83 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 167 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 73,781,000$               763,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.66 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    960,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 156,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 7,800 = ACH x Volume / 60

Construction Cost (Odor Control) 458,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 537.48 Ref: CSO Statistics

Construction Cost (Screening) 25,298,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 591.23 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 380 182
Passes / Detention (Min) 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,761,000$                 9,733,000$                 

Construction Cost (Disinfection) 14,494,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 272,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 544,000$                    
232,681,000$                                              

Capital Costs - Negley Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 0
Peak Volume 29,558,922 CF

 221.10 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 831.66 CFS

537.48 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 537.48 831.66 Ref: CSO Statistics

Construction Cost (Screening) 25,298,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 537.48 831.66 = Peak Flow x % Req Pump
Force Main Diameter (In) 159 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 67,224,000$               712,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 831.66 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    960,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 166,300 =CFS x 200
Odor Control Flow Rate (CFM) 8,320 = ACH x Volume / 60

Construction Cost (Odor Control) 482,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 537.48 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 362 173
Passes / Detention (Min) 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,497,000$                 8,939,000$                 

Construction Cost (Disinfection) 13,436,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 80,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 160,000$                    
110,718,000$                                              

Capital Costs - Negley Run Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 7,702,416 CF

 57.61 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 681.04 CFS

440.14 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 2,885 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 577,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,256,706 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,513,000$                 
579,591,000$                                              

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Negley Run Region 

TOTAL CAPITAL COST

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 7,702,416 CF

 57.61 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 681.04 CFS

440.14 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 57.61 7,702,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 72.02 9,628,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 13,628                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 2 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 163,561,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 57.61 89.15 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 14,880,000$               186,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 340.52 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 481,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 14,442,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 722,100 = ACH x Volume / 60

Construction Cost (Odor Control) 15,917,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 440.14 Ref: CSO Statistics

Construction Cost (Screening) 20,791,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 57.61 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 28.81 = Peak Vol/DW Time

Construction Cost 22,053,307$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 2                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,284,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 5,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 14,404 250 SF / MGD
Land Required - Odor Control (SF) 36,105 500 SF / 10,000 CFM
Land Required - Screening (SF) 110,034 250 SF / MGD
Land Required - Regulator (SF) 20,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 186,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 372,000$                    
239,525,307$                                              

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Negley Run Region 
TUNNEL STORAGE

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 7,702,416 CF

 57.61 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 681.04 CFS

440.14 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 57.61 7,702,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 67.78 9,061,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 953 = (Vol / SWD * 1.5)1/2

Width (Ft) 636 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 68.01 9,091,620 Sufficient Volume
Tank Area (SF) 606,000 = Length x Width

Construction Cost (Storage Tank) 78,217,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 440.14 681.04 = Peak Rate
Force Main Diameter (In) 144 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 55,348,000$               621,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 681.04 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 13,592,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 67,960 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 2,498,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 440.14 Ref: CSO Statistics

Construction Cost (Screening) 20,791,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 57.61 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 28.81 = Peak Vol/DW Time

Construction Cost 22,053,307$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 878,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,756,000$                 
184,680,307$                                              

SURFACE STORAGE TANK
Capital Costs - Negley Run Region 

TOTAL CAPITAL COST

1 Overflows / Year

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 7,702,416 CF

 57.61 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 681.04 CFS

440.14 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 57.61 7,702,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 67.78 9,061,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 953 = (Vol / SWD * 1.5)1/2

Width (Ft) 636 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 68.01 9,091,620 Sufficient Volume
Tank Area (SF) 606,000 = Length x Width

Construction Cost (Storage Tank) 178,345,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 57.61 89.15 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 8,681,000$                 186,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 681.04 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 13,592,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 679,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 15,178,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 440.14 Ref: CSO Statistics

Construction Cost (Screening) 20,791,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 57.61 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 28.81 = Peak Vol/DW Time

Construction Cost 22,053,307$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 878,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,756,000$                 
250,386,307$                                              

Capital Costs - Negley Run Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 7,702,416 CF

 57.61 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 681.04 CFS

440.14 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 440.14 681.04                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 46

Construction Cost (Swirl / Vortex) 12,448,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 484.15 749.14 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 151 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 60,718,000$               663,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 681.04 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,327,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 66,350 = ACH x Volume / 60

Construction Cost (Odor Control) 2,451,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 440.14 Ref: CSO Statistics

Construction Cost (Screening) 20,791,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 484.15 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 344 164
Passes 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,224,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 457,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 914,000$                    
105,605,000$                                              

Capital Costs - Negley Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 7,702,416 CF

 57.61 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 681.04 CFS

440.14 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 440.14 681.04 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 73,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 384 OK =(Surf Area x 2)1/2

Width (Ft) 192 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 6.62 884,736

Construction Cost (CSOTF) 23,521,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 440.14 681.04 = Peak Rate
Force Main Diameter (In) 144 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 55,348,000$               621,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 681.04 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,327,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 66,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,451,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 440.14 Ref: CSO Statistics

Construction Cost (Screening) 20,791,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 440.14 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 328 157
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,989,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 57.61 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 28.81 = Peak Vol/DW Time

Construction Cost 22,053,307$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 183,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 366,000$                    
132,536,307$                                              

Capital Costs - Negley Run Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 7,702,416 CF

 57.61 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 681.04 CFS

440.14 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 440.14 681.04                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 5,180 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 103 OK =(Surf Area x 2)1/2

Width (Ft) 51 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 89,235,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 484.15 749.14 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 151 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 60,718,000$               663,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 681.04 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 126,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 6,300 = ACH x Volume / 60

Construction Cost (Odor Control) 387,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 440.14 Ref: CSO Statistics

Construction Cost (Screening) 20,791,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 484.15 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 344 164
Passes 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,224,000$                 8,178,000$                 

Construction Cost (Disinfection) 12,402,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 226,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 452,000$                    
188,044,000$                                              

Capital Costs - Negley Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 78

Number of Overflows / Year 1
Peak Volume 7,702,416 CF

 57.61 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 681.04 CFS

440.14 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 440.14 681.04 Ref: CSO Statistics

Construction Cost (Screening) 20,791,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 440.14 681.04 = Peak Flow x % Req Pump
Force Main Diameter (In) 144 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 55,348,000$               621,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 681.04 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 136,200 =CFS x 200
Odor Control Flow Rate (CFM) 6,810 = ACH x Volume / 60

Construction Cost (Odor Control) 412,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 440.14 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 328 157
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,989,000$                 7,567,000$                 

Construction Cost (Disinfection) 11,556,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 70,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 140,000$                    
92,264,000$                                                

Capital Costs - Negley Run Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 4,861,712 CF

 36.37 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 652.43 CFS

421.64 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 2,885 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 577,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,256,706 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,513,000$                 
579,591,000$                                              

2 Overflows / Year

Capital Costs - Negley Run Region 
SEWER SEPARATION

TOTAL CAPITAL COST

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 4,861,712 CF

 36.37 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 652.43 CFS

421.64 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 36.37 4,862,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 45.46 6,078,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 8,603                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 2 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 103,253,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 36.37 56.27 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 41 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 9,372,000$                 148,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 326.21 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 481,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 9,117,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 455,850 = ACH x Volume / 60

Construction Cost (Odor Control) 11,099,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 421.64 Ref: CSO Statistics

Construction Cost (Screening) 19,934,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 36.37 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 18.18 = Peak Vol/DW Time

Construction Cost 16,853,895$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 2                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,284,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 5,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 9,091 250 SF / MGD
Land Required - Odor Control (SF) 22,793 500 SF / 10,000 CFM
Land Required - Screening (SF) 105,411 250 SF / MGD
Land Required - Regulator (SF) 20,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 162,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 324,000$                    
162,748,895$                                              

Capital Costs - Negley Run Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 4,861,712 CF

 36.37 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 652.43 CFS

421.64 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 36.37 4,862,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 42.78 5,720,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 757 = (Vol / SWD * 1.5)1/2

Width (Ft) 505 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 42.89 5,734,275 Sufficient Volume
Tank Area (SF) 382,000 = Length x Width

Construction Cost (Storage Tank) 47,369,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 421.64 652.43 = Peak Rate
Force Main Diameter (In) 141 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 53,092,000$               604,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 652.43 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,580,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 42,900 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,742,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 421.64 Ref: CSO Statistics

Construction Cost (Screening) 19,934,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 36.37 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 18.18 = Peak Vol/DW Time

Construction Cost 16,853,895$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 561,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,122,000$                 
144,112,895$                                              

SURFACE STORAGE TANK
Capital Costs - Negley Run Region 

TOTAL CAPITAL COST

2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 4,861,712 CF

 36.37 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 652.43 CFS

421.64 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 36.37 4,862,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 42.78 5,720,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 757 = (Vol / SWD * 1.5)1/2

Width (Ft) 505 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 42.89 5,734,275 Sufficient Volume
Tank Area (SF) 382,000 = Length x Width

Construction Cost (Storage Tank) 112,907,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 36.37 56.27 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 41 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 6,088,000$                 148,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 652.43 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,580,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 429,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 10,584,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 421.64 Ref: CSO Statistics

Construction Cost (Screening) 19,934,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 36.37 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 18.18 = Peak Vol/DW Time

Construction Cost 16,853,895$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 561,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,122,000$                 
171,032,895$                                              

Capital Costs - Negley Run Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 4,861,712 CF

 36.37 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 652.43 CFS

421.64 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 421.64 652.43                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 44

Construction Cost (Swirl / Vortex) 12,126,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 463.81 717.67 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 148 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 58,236,000$               645,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 652.43 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,269,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 63,450 = ACH x Volume / 60

Construction Cost (Odor Control) 2,367,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 421.64 Ref: CSO Statistics

Construction Cost (Screening) 19,934,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 463.81 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 336 161
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,117,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 438,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 876,000$                    
101,697,000$                                              

Capital Costs - Negley Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 4,861,712 CF

 36.37 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 652.43 CFS

421.64 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 421.64 652.43 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 70,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 376 OK =(Surf Area x 2)1/2

Width (Ft) 188 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 6.34 848,256

Construction Cost (CSOTF) 22,907,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 421.64 652.43 = Peak Rate
Force Main Diameter (In) 141 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 53,092,000$               604,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 652.43 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,272,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 63,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,371,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 421.64 Ref: CSO Statistics

Construction Cost (Screening) 19,934,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 421.64 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 321 153
Passes 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,888,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 36.37 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 18.18 = Peak Vol/DW Time

Construction Cost 16,853,895$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 175,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 350,000$                    
123,395,895$                                              

Capital Costs - Negley Run Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 4,861,712 CF

 36.37 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 652.43 CFS

421.64 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 421.64 652.43                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,970 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 101 OK =(Surf Area x 2)1/2

Width (Ft) 50 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 84,756,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 463.81 717.67 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 148 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 58,236,000$               645,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 652.43 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 121,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 6,050 = ACH x Volume / 60

Construction Cost (Odor Control) 375,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 421.64 Ref: CSO Statistics

Construction Cost (Screening) 19,934,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 463.81 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 336 161
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,117,000$                 7,888,000$                 

Construction Cost (Disinfection) 12,005,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 218,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 436,000$                    
179,783,000$                                              

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Negley Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 2
Peak Volume 4,861,712 CF

 36.37 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 652.43 CFS

421.64 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 421.64 652.43 Ref: CSO Statistics

Construction Cost (Screening) 19,934,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 421.64 652.43 = Peak Flow x % Req Pump
Force Main Diameter (In) 141 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 53,092,000$               604,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 652.43 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    950,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 130,500 =CFS x 200
Odor Control Flow Rate (CFM) 6,530 = ACH x Volume / 60

Construction Cost (Odor Control) 398,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 421.64 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 321 153
Passes 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,888,000$                 7,273,000$                 

Construction Cost (Disinfection) 11,161,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 68,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 136,000$                    
88,721,000$                                                

Capital Costs - Negley Run Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 3,579,664 CF

 26.78 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 495.87 CFS

320.47 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 2,885 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 577,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,256,706 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,513,000$                 
579,591,000$                                              TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - Negley Run Region 
SEWER SEPARATION

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 3,579,664 CF

 26.78 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 495.87 CFS

320.47 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 26.78 3,580,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 33.47 4,475,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,334                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 2 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 76,022,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 26.78 41.43 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 36 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 6,891,000$                 132,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 247.93 Peak Flow / # drop shaft

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 331,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,713,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 335,650 = ACH x Volume / 60

Construction Cost (Odor Control) 8,732,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 320.47 Ref: CSO Statistics

Construction Cost (Screening) 15,250,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 26.78 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.39 = Peak Vol/DW Time

Construction Cost 14,513,628$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 2                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,284,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 5,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 6,694 250 SF / MGD
Land Required - Odor Control (SF) 16,783 500 SF / 10,000 CFM
Land Required - Screening (SF) 80,116 250 SF / MGD
Land Required - Regulator (SF) 20,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 129,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 258,000$                    
123,413,628$                                              TOTAL CAPITAL COST

Capital Costs - Negley Run Region 
TUNNEL STORAGE
4 Overflows / Year

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 3,579,664 CF

 26.78 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 495.87 CFS

320.47 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 26.78 3,580,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 31.50 4,212,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 650 = (Vol / SWD * 1.5)1/2

Width (Ft) 434 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 31.65 4,231,500 Sufficient Volume
Tank Area (SF) 282,000 = Length x Width

Construction Cost (Storage Tank) 33,931,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 320.47 495.87 = Peak Rate
Force Main Diameter (In) 123 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 40,748,000$               503,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 495.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,318,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 31,590 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,370,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 320.47 Ref: CSO Statistics

Construction Cost (Screening) 15,250,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 26.78 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.39 = Peak Vol/DW Time

Construction Cost 14,513,628$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 418,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 836,000$                    
110,477,628$                                              

SURFACE STORAGE TANK
Capital Costs - Negley Run Region 

TOTAL CAPITAL COST

4 Overflows / Year

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 3,579,664 CF

 26.78 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 495.87 CFS

320.47 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 26.78 3,580,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 31.50 4,212,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 650 = (Vol / SWD * 1.5)1/2

Width (Ft) 434 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 31.65 4,231,500 Sufficient Volume
Tank Area (SF) 282,000 = Length x Width

Construction Cost (Storage Tank) 83,374,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 26.78 41.43 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 36 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 4,918,000$                 132,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 495.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,318,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 315,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 8,327,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 320.47 Ref: CSO Statistics

Construction Cost (Screening) 15,250,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 26.78 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.39 = Peak Vol/DW Time

Construction Cost 14,513,628$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 418,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 836,000$                    
130,676,628$                                              

Capital Costs - Negley Run Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 3,579,664 CF

 26.78 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 495.87 CFS

320.47 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 320.47 495.87                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 34

Construction Cost (Swirl / Vortex) 10,254,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 352.51 545.45 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 129 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 44,658,000$               536,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 495.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 981,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 49,050 = ACH x Volume / 60

Construction Cost (Odor Control) 1,934,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 320.47 Ref: CSO Statistics

Construction Cost (Screening) 15,250,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 352.51 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 293 141
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,493,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 333,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 666,000$                    
80,117,000$                                                

Capital Costs - Negley Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 3,579,664 CF

 26.78 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 495.87 CFS

320.47 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 320.47 495.87 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 53,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 328 OK =(Surf Area x 2)1/2

Width (Ft) 164 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 4.83 645,504

Construction Cost (CSOTF) 19,995,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 320.47 495.87 = Peak Rate
Force Main Diameter (In) 123 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 40,748,000$               503,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 495.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 968,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 48,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,914,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 320.47 Ref: CSO Statistics

Construction Cost (Screening) 15,250,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 320.47 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 280 134
Passes 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,299,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 26.78 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.39 = Peak Vol/DW Time

Construction Cost 14,513,628$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 135,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 270,000$                    
99,818,628$                                                

Capital Costs - Negley Run Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 3,579,664 CF

 26.78 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 495.87 CFS

320.47 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 320.47 495.87                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,780 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 88 OK =(Surf Area x 2)1/2

Width (Ft) 44 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 61,464,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 352.51 545.45 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 129 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 44,658,000$               536,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 495.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 93,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 4,650 = ACH x Volume / 60

Construction Cost (Odor Control) 305,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 320.47 Ref: CSO Statistics

Construction Cost (Screening) 15,250,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 352.51 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 293 141
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,493,000$                 6,289,000$                 

Construction Cost (Disinfection) 9,782,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 171,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 342,000$                    
135,663,000$                                              

Capital Costs - Negley Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 4
Peak Volume 3,579,664 CF

 26.78 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 495.87 CFS

320.47 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 320.47 495.87 Ref: CSO Statistics

Construction Cost (Screening) 15,250,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 320.47 495.87 = Peak Flow x % Req Pump
Force Main Diameter (In) 123 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 40,748,000$               503,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 495.87 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 99,200 =CFS x 200
Odor Control Flow Rate (CFM) 4,960 = ACH x Volume / 60

Construction Cost (Odor Control) 321,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 320.47 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 280 134
Passes 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,299,000$                 5,812,000$                 

Construction Cost (Disinfection) 9,111,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 57,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 114,000$                    
69,373,000$                                                

Capital Costs - Negley Run Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 3,265,780 CF

 24.43 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 465.23 CFS

300.66 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 2,885 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 577,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,256,706 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,513,000$                 
579,591,000$                                              

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Negley Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 3,265,780 CF

 24.43 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 465.23 CFS

300.66 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 24.43 3,266,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 30.54 4,083,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,779                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 2 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 69,362,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 24.43 37.80 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 34 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 6,284,000$                 126,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 232.61 Peak Flow / # drop shaft

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 331,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,125,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 306,250 = ACH x Volume / 60

Construction Cost (Odor Control) 8,127,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 300.66 Ref: CSO Statistics

Construction Cost (Screening) 14,333,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 24.43 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 12.21 = Peak Vol/DW Time

Construction Cost 13,941,257$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 2                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,284,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 5,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 6,107 250 SF / MGD
Land Required - Odor Control (SF) 15,313 500 SF / 10,000 CFM
Land Required - Screening (SF) 75,166 250 SF / MGD
Land Required - Regulator (SF) 20,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 122,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 244,000$                    
114,032,257$                                              

Capital Costs - Negley Run Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 3,265,780 CF

 24.43 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 465.23 CFS

300.66 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 24.43 3,266,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 28.74 3,842,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 621 = (Vol / SWD * 1.5)1/2

Width (Ft) 414 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 28.85 3,856,410 Sufficient Volume
Tank Area (SF) 257,000 = Length x Width

Construction Cost (Storage Tank) 30,701,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 300.66 465.23 = Peak Rate
Force Main Diameter (In) 119 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 38,332,000$               482,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 465.23 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,763,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 28,820 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,275,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 300.66 Ref: CSO Statistics

Construction Cost (Screening) 14,333,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 24.43 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 12.21 = Peak Vol/DW Time

Construction Cost 13,941,257$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 383,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 766,000$                    
103,156,257$                                              

Capital Costs - Negley Run Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 3,265,780 CF

 24.43 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 465.23 CFS

300.66 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 24.43 3,266,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 28.74 3,842,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 621 = (Vol / SWD * 1.5)1/2

Width (Ft) 414 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 28.85 3,856,410 Sufficient Volume
Tank Area (SF) 257,000 = Length x Width

Construction Cost (Storage Tank) 76,144,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 24.43 37.80 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 34 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 4,632,000$                 126,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 465.23 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,763,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 288,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 7,748,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 300.66 Ref: CSO Statistics

Construction Cost (Screening) 14,333,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 24.43 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 12.21 = Peak Vol/DW Time

Construction Cost 13,941,257$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 383,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 766,000$                    
121,016,257$                                              

Capital Costs - Negley Run Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 3,265,780 CF

 24.43 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 465.23 CFS

300.66 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 300.66 465.23                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 32

Construction Cost (Swirl / Vortex) 9,862,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 330.73 511.75 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 125 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 42,001,000$               514,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 465.23 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 923,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 46,150 = ACH x Volume / 60

Construction Cost (Odor Control) 1,844,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 300.66 Ref: CSO Statistics

Construction Cost (Screening) 14,333,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 330.73 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 284 136
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,362,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 312,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 624,000$                    
75,866,000$                                                

Capital Costs - Negley Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 3,265,780 CF

 24.43 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 465.23 CFS

300.66 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 300.66 465.23 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 50,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 318 OK =(Surf Area x 2)1/2

Width (Ft) 159 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 4.54 606,744

Construction Cost (CSOTF) 19,535,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 300.66 465.23 = Peak Rate
Force Main Diameter (In) 119 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 38,332,000$               482,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 465.23 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 910,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 45,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,824,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 300.66 Ref: CSO Statistics

Construction Cost (Screening) 14,333,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 300.66 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 271 130
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,175,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 24.43 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 12.21 = Peak Vol/DW Time

Construction Cost 13,941,257$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 127,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 254,000$                    
95,202,257$                                                

Capital Costs - Negley Run Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 3,265,780 CF

 24.43 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 465.23 CFS

300.66 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 300.66 465.23                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,540 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 85 OK =(Surf Area x 2)1/2

Width (Ft) 43 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 57,144,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 330.73 511.75 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 125 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 42,001,000$               514,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 465.23 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 88,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 4,400 = ACH x Volume / 60

Construction Cost (Odor Control) 292,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 300.66 Ref: CSO Statistics

Construction Cost (Screening) 14,333,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 330.73 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 284 136
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,362,000$                 5,952,000$                 

Construction Cost (Disinfection) 9,314,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 162,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 324,000$                    
127,248,000$                                              

Capital Costs - Negley Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 78

Number of Overflows / Year 6
Peak Volume 3,265,780 CF

 24.43 MG
Total Volume 92,545,086 CF

 692.24 MG
Peak Rate 465.23 CFS

300.66 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 300.66 465.23 Ref: CSO Statistics

Construction Cost (Screening) 14,333,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 300.66 465.23 = Peak Flow x % Req Pump
Force Main Diameter (In) 119 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 300                             Input by Engineer

Construction Cost (PS / Force Main) 38,332,000$               482,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 465.23 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 200                             Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 642,000$                    880,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 93,000 =CFS x 200
Odor Control Flow Rate (CFM) 4,650 = ACH x Volume / 60

Construction Cost (Odor Control) 305,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 300.66 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 271 130
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,175,000$                 5,518,000$                 

Construction Cost (Disinfection) 8,693,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 2                                 Input by Engineer
New Vortex Drop Shaft 2                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 1,804,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 55,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 110,000$                    
65,581,000$                                                

Capital Costs - Negley Run Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

NR Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 221.10 $692,643 20 10.910 $7,556,689
Length (ft) 52299
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 2 $156,033 50 14.484 $2,259,918
Screening O&M Flow Rate (MGD) 537.48 $104,712 20 10.910 $1,142,402
Odor Control O&M Capacity (CFM) 2,771,200 $9,699,200 20 10.910 $105,817,683
Reserve / Replace 10% Gravity / 15% Pump $427,490

Total Annual O&M $10,670,000 Total PW O&M $117,447,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 537.48 $1,253,845 20 10.910 $13,679,371

No. Events / Yr 78
Const Cost ($) $338,741,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 537 $104,712 20 10.910 $1,142,402
Odor Control O&M Capacity (CFM) 260,820 $912,870 20 10.910 $9,959,356
Reserve / Replace 10% Gravity / 15% Pump $362,576

Total Annual O&M $3,167,000 Total PW O&M $38,103,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 221.10 $692,643 20 10.910 $7,556,689

No. Events / Yr 78
Const Cost ($) $681,826,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 537 $104,712 20 10.910 $1,142,402
Odor Control O&M Capacity (CFM) 2,608,150 $9,128,525 20 10.910 $99,591,653
Reserve / Replace 10% Gravity / 15% Pump $304,052

Total Annual O&M $11,679,000 Total PW O&M $133,977,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $25,382,32450

Tunnel Maintenance $16,736 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$242,391

$12,959,566

Tank O&M $1,752,488

Tunnel Storage

Tank O&M $894,776 14.48450
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Operation and Maintenance Costs

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 537.48 $1,253,845 20 10.910 $13,679,371
Sed. Basin O&M Flow Rate (MGD) 537.48 $60,467 50 14.484 $875,773
Screening O&M Flow Rate (MGD) 537.48 $104,712 20 10.910 $1,142,402
Disinfection O&M Flow Rate (MGD) 537.48 $740,667 20 10.910 $8,080,631
Odor Control O&M Capacity (CFM) 80,900.00 $283,150 20 10.910 $3,089,149
Reserve / Replace 10% Gravity / 15% Pump $363,104

Total Annual O&M $2,443,000 Total PW O&M $27,230,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 591.23 $1,336,282 20 10.910 $14,578,760
HREOP O&M Flow Rate (MGD) 537.48 $939,578 20 10.910 $10,250,744
Screening O&M Flow Rate (MGD) 537.48 $104,712 20 10.910 $1,142,402
Disinfection O&M Flow Rate (MGD) 591.23 $784,945 20 10.910 $8,563,705
Odor Control O&M Capacity (CFM) 7,800.00 $27,300 20 10.910 $297,841
Reserve / Replace 10% Gravity / 15% Pump $693,941

Total Annual O&M $3,193,000 Total PW O&M $35,527,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 591.23 $1,336,282 20 10.910 $14,578,760
Swirl / Vortex O&M Flow Rate (MGD) 537.48 $60,467 20 10.910 $659,686
Screening O&M Flow Rate (MGD) 537.48 $104,712 20 10.910 $1,142,402
Disinfection O&M Flow Rate (MGD) 591.23 $784,945 20 10.910 $8,563,705
Odor Control O&M Capacity (CFM) 80,800.00 $282,800 20 10.910 $3,085,331
Reserve / Replace 10% Gravity / 15% Pump $409,693

Total Annual O&M $2,570,000 Total PW O&M $28,440,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 537.48 $1,253,845 20 10.910 $13,679,371
Screening O&M Flow Rate (MGD) 537.48 $104,712 20 10.910 $1,142,402
Disinfection O&M Flow Rate (MGD) 537.48 $740,667 20 10.910 $8,080,631
Odor Control O&M Capacity (CFM) 8,320.00 $29,120 20 10.910 $317,697
Reserve / Replace 10% Gravity / 15% Pump $356,627

Total Annual O&M $2,129,000 Total PW O&M $23,577,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)
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Operation and Maintenance Costs

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 57.61 $282,032 20 10.910 $3,076,947

Length (ft) 13628
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 2 $156,033 50 14.484 $2,259,918
Screening O&M Flow Rate (MGD) 440.14 $79,275 20 10.910 $864,887
Odor Control O&M Capacity (CFM) 722,100 $2,527,350 20 10.910 $27,573,235
Reserve / Replace 10% Gravity / 15% Pump $160,556

Total Annual O&M $3,050,000 Total PW O&M $33,999,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 440.14 $1,097,159 20 10.910 $11,969,942

No. Events / Yr 78
Const Cost ($) $78,217,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 440 $79,275 20 10.910 $864,887
Odor Control O&M Capacity (CFM) 67,960 $237,860 20 10.910 $2,595,038
Reserve / Replace 10% Gravity / 15% Pump $289,166

Total Annual O&M $1,658,000 Total PW O&M $19,245,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 57.61 $282,032 20 10.910 $3,076,947

No. Events / Yr 78
Const Cost ($) $178,345,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 440 $79,275 20 10.910 $864,887
Odor Control O&M Capacity (CFM) 679,600 $2,378,600 20 10.910 $25,950,381
Reserve / Replace 10% Gravity / 15% Pump $133,254

Total Annual O&M $3,234,000 Total PW O&M $37,177,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$243,466 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $4,361 50 14.484 $63,161

Tank O&M

Tank O&M $493,786

14.484 $3,526,258

14.484 $7,151,791
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Operation and Maintenance Costs

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 440.14 $1,097,159 20 10.910 $11,969,942
Sed. Basin O&M Flow Rate (MGD) 440.14 $49,515 50 14.484 $717,161
Screening O&M Flow Rate (MGD) 440.14 $79,275 20 10.910 $864,887
Disinfection O&M Flow Rate (MGD) 440.14 $655,783 20 10.910 $7,154,548
Odor Control O&M Capacity (CFM) 66,350.00 $232,225 20 10.910 $2,533,561
Reserve / Replace 10% Gravity / 15% Pump $299,888

Total Annual O&M $2,114,000 Total PW O&M $23,540,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 484.15 $1,169,295 20 10.910 $12,756,939
HREOP O&M Flow Rate (MGD) 440.14 $835,412 20 10.910 $9,114,298
Screening O&M Flow Rate (MGD) 440.14 $79,275 20 10.910 $864,887
Disinfection O&M Flow Rate (MGD) 484.15 $694,986 20 10.910 $7,582,259
Odor Control O&M Capacity (CFM) 6,300.00 $22,050 20 10.910 $240,564
Reserve / Replace 10% Gravity / 15% Pump $559,542

Total Annual O&M $2,802,000 Total PW O&M $31,118,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 484.15 $1,169,295 20 10.910 $12,756,939
Swirl / Vortex O&M Flow Rate (MGD) 440.14 $49,515 20 10.910 $540,210
Screening O&M Flow Rate (MGD) 440.14 $79,275 20 10.910 $864,887
Disinfection O&M Flow Rate (MGD) 484.15 $694,986 20 10.910 $7,582,259
Odor Control O&M Capacity (CFM) 66,350.00 $232,225 20 10.910 $2,533,561
Reserve / Replace 10% Gravity / 15% Pump $339,366

Total Annual O&M $2,226,000 Total PW O&M $24,617,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 440.14 $1,097,159 20 10.910 $11,969,942
Screening O&M Flow Rate (MGD) 440.14 $79,275 20 10.910 $864,887
Disinfection O&M Flow Rate (MGD) 440.14 $655,783 20 10.910 $7,154,548
Odor Control O&M Capacity (CFM) 6,810.00 $23,835 20 10.910 $260,038
Reserve / Replace 10% Gravity / 15% Pump $294,342

Total Annual O&M $1,857,000 Total PW O&M $20,544,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)
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Operation and Maintenance Costs

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 36.37 $207,389 20 10.910 $2,262,603

Length (ft) 8603
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 2 $156,033 50 14.484 $2,259,918
Screening O&M Flow Rate (MGD) 421.64 $74,834 20 10.910 $816,433
Odor Control O&M Capacity (CFM) 455,850 $1,595,475 20 10.910 $17,406,535
Reserve / Replace 10% Gravity / 15% Pump $122,648

Total Annual O&M $2,037,000 Total PW O&M $22,909,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 421.64 $1,066,143 20 10.910 $11,631,558

No. Events / Yr 78
Const Cost ($) $47,369,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 422 $74,834 20 10.910 $816,433
Odor Control O&M Capacity (CFM) 42,900 $150,150 20 10.910 $1,638,127
Reserve / Replace 10% Gravity / 15% Pump $275,574

Total Annual O&M $1,458,000 Total PW O&M $16,771,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 36.37 $207,389 20 10.910 $2,262,603

No. Events / Yr 78
Const Cost ($) $112,907,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 422 $74,834 20 10.910 $816,433
Odor Control O&M Capacity (CFM) 429,000 $1,501,500 20 10.910 $16,381,274
Reserve / Replace 10% Gravity / 15% Pump $107,848

Total Annual O&M $2,114,000 Total PW O&M $24,351,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $2,753 50 14.484 $39,873

$4,782,347

Tank O&M $166,346 50

Tank O&M $330,191 50 14.484

$2,409,283
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Operation and Maintenance Costs

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 421.64 $1,066,143 20 10.910 $11,631,558
Sed. Basin O&M Flow Rate (MGD) 421.64 $47,435 50 14.484 $687,030
Screening O&M Flow Rate (MGD) 421.64 $74,834 20 10.910 $816,433
Disinfection O&M Flow Rate (MGD) 421.64 $638,857 20 10.910 $6,969,891
Odor Control O&M Capacity (CFM) 63,600.00 $222,600 20 10.910 $2,428,552
Reserve / Replace 10% Gravity / 15% Pump $287,860

Total Annual O&M $2,050,000 Total PW O&M $22,821,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 463.81 $1,136,240 20 10.910 $12,396,307
HREOP O&M Flow Rate (MGD) 421.64 $814,588 20 10.910 $8,887,106
Screening O&M Flow Rate (MGD) 421.64 $74,834 20 10.910 $816,433
Disinfection O&M Flow Rate (MGD) 463.81 $677,049 20 10.910 $7,386,564
Odor Control O&M Capacity (CFM) 6,050.00 $21,175 20 10.910 $231,018
Reserve / Replace 10% Gravity / 15% Pump $534,578

Total Annual O&M $2,724,000 Total PW O&M $30,252,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 463.81 $1,136,240 20 10.910 $12,396,307
Swirl / Vortex O&M Flow Rate (MGD) 421.64 $47,435 20 10.910 $517,514
Screening O&M Flow Rate (MGD) 421.64 $74,834 20 10.910 $816,433
Disinfection O&M Flow Rate (MGD) 463.81 $677,049 20 10.910 $7,386,564
Odor Control O&M Capacity (CFM) 63,450.00 $222,075 20 10.910 $2,422,825
Reserve / Replace 10% Gravity / 15% Pump $325,951

Total Annual O&M $2,158,000 Total PW O&M $23,866,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 421.64 $1,066,143 20 10.910 $11,631,558
Screening O&M Flow Rate (MGD) 421.64 $74,834 20 10.910 $816,433
Disinfection O&M Flow Rate (MGD) 421.64 $638,857 20 10.910 $6,969,891
Odor Control O&M Capacity (CFM) 6,530.00 $22,855 20 10.910 $249,347
Reserve / Replace 10% Gravity / 15% Pump $282,494

Total Annual O&M $1,803,000 Total PW O&M $19,950,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)
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Operation and Maintenance Costs

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 26.78 $169,030 20 10.910 $1,844,109

Length (ft) 6334
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 2 $156,033 50 14.484 $2,259,918
Screening O&M Flow Rate (MGD) 320.47 $52,743 20 10.910 $575,425
Odor Control O&M Capacity (CFM) 335,650 $1,174,775 20 10.910 $12,816,724
Reserve / Replace 10% Gravity / 15% Pump $93,346

Total Annual O&M $1,555,000 Total PW O&M $17,619,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 320.47 $887,566 20 10.910 $9,683,293

No. Events / Yr 78
Const Cost ($) $33,931,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 320 $52,743 20 10.910 $575,425
Odor Control O&M Capacity (CFM) 31,590 $110,565 20 10.910 $1,206,257
Reserve / Replace 10% Gravity / 15% Pump $211,458

Total Annual O&M $1,184,000 Total PW O&M $13,599,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 26.78 $169,030 20 10.910 $1,844,109

No. Events / Yr 78
Const Cost ($) $83,374,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 320 $52,743 20 10.910 $575,425
Odor Control O&M Capacity (CFM) 315,900 $1,105,650 20 10.910 $12,062,574
Reserve / Replace 10% Gravity / 15% Pump $84,195

Total Annual O&M $1,584,000 Total PW O&M $18,279,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $132,751

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $2,027 50 14.484 $29,357

Tank O&M $256,358

Surface Storage Tank

50

$1,922,707

14.484 $3,712,988

50
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Operation and Maintenance Costs

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 320.47 $887,566 20 10.910 $9,683,293
Sed. Basin O&M Flow Rate (MGD) 320.47 $36,052 50 14.484 $522,167
Screening O&M Flow Rate (MGD) 320.47 $52,743 20 10.910 $575,425
Disinfection O&M Flow Rate (MGD) 320.47 $540,515 20 10.910 $5,896,986
Odor Control O&M Capacity (CFM) 48,400.00 $169,400 20 10.910 $1,848,144
Reserve / Replace 10% Gravity / 15% Pump $221,911

Total Annual O&M $1,687,000 Total PW O&M $18,748,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 352.51 $945,922 20 10.910 $10,319,949
HREOP O&M Flow Rate (MGD) 320.47 $693,197 20 10.910 $7,562,735
Screening O&M Flow Rate (MGD) 320.47 $52,743 20 10.910 $575,425
Disinfection O&M Flow Rate (MGD) 352.51 $572,828 20 10.910 $6,249,518
Odor Control O&M Capacity (CFM) 4,650.00 $16,275 20 10.910 $177,559
Reserve / Replace 10% Gravity / 15% Pump $401,197

Total Annual O&M $2,281,000 Total PW O&M $25,286,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 352.51 $945,922 20 10.910 $10,319,949
Swirl / Vortex O&M Flow Rate (MGD) 320.47 $36,052 20 10.910 $393,329
Screening O&M Flow Rate (MGD) 320.47 $52,743 20 10.910 $575,425
Disinfection O&M Flow Rate (MGD) 352.51 $572,828 20 10.910 $6,249,518
Odor Control O&M Capacity (CFM) 49,050.00 $171,675 20 10.910 $1,872,964
Reserve / Replace 10% Gravity / 15% Pump $252,392

Total Annual O&M $1,780,000 Total PW O&M $19,664,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 320.47 $887,566 20 10.910 $9,683,293
Screening O&M Flow Rate (MGD) 320.47 $52,743 20 10.910 $575,425
Disinfection O&M Flow Rate (MGD) 320.47 $540,515 20 10.910 $5,896,986
Odor Control O&M Capacity (CFM) 4,960.00 $17,360 20 10.910 $189,397
Reserve / Replace 10% Gravity / 15% Pump $217,578

Total Annual O&M $1,499,000 Total PW O&M $16,563,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)
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Operation and Maintenance Costs

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 24.43 $158,978 20 10.910 $1,734,440

Length (ft) 5779
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 2 $156,033 50 14.484 $2,259,918
Screening O&M Flow Rate (MGD) 300.66 $48,857 20 10.910 $533,025
Odor Control O&M Capacity (CFM) 306,250 $1,071,875 20 10.910 $11,694,091
Reserve / Replace 10% Gravity / 15% Pump $86,730

Total Annual O&M $1,438,000 Total PW O&M $16,335,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 300.66 $850,537 20 10.910 $9,279,311

No. Events / Yr 78
Const Cost ($) $30,701,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 301 $48,857 20 10.910 $533,025
Odor Control O&M Capacity (CFM) 28,820 $100,870 20 10.910 $1,100,486
Reserve / Replace 10% Gravity / 15% Pump $198,848

Total Annual O&M $1,125,000 Total PW O&M $12,917,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 24.43 $158,978 20 10.910 $1,734,440

No. Events / Yr 78
Const Cost ($) $76,144,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 301 $48,857 20 10.910 $533,025
Odor Control O&M Capacity (CFM) 288,150 $1,008,525 20 10.910 $11,002,946
Reserve / Replace 10% Gravity / 15% Pump $78,959

Total Annual O&M $1,455,000 Total PW O&M $16,801,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$3,451,197

Tank O&M $124,676

50

14.484 $1,805,75250

Tank O&M $238,283

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,849 50 14.484 $26,785
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Operation and Maintenance Costs

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 300.66 $850,537 20 10.910 $9,279,311
Sed. Basin O&M Flow Rate (MGD) 300.66 $33,825 50 14.484 $489,901
Screening O&M Flow Rate (MGD) 300.66 $48,857 20 10.910 $533,025
Disinfection O&M Flow Rate (MGD) 300.66 $519,915 20 10.910 $5,672,237
Odor Control O&M Capacity (CFM) 45,500.00 $159,250 20 10.910 $1,737,408
Reserve / Replace 10% Gravity / 15% Pump $208,978

Total Annual O&M $1,613,000 Total PW O&M $17,921,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 330.73 $906,458 20 10.910 $9,889,405
HREOP O&M Flow Rate (MGD) 300.66 $667,675 20 10.910 $7,284,296
Screening O&M Flow Rate (MGD) 300.66 $48,857 20 10.910 $533,025
Disinfection O&M Flow Rate (MGD) 330.73 $550,996 20 10.910 $6,011,333
Odor Control O&M Capacity (CFM) 4,400.00 $15,400 20 10.910 $168,013
Reserve / Replace 10% Gravity / 15% Pump $375,720

Total Annual O&M $2,190,000 Total PW O&M $24,262,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 330.73 $906,458 20 10.910 $9,889,405
Swirl / Vortex O&M Flow Rate (MGD) 300.66 $33,825 20 10.910 $369,024
Screening O&M Flow Rate (MGD) 300.66 $48,857 20 10.910 $533,025
Disinfection O&M Flow Rate (MGD) 330.73 $550,996 20 10.910 $6,011,333
Odor Control O&M Capacity (CFM) 46,150.00 $161,525 20 10.910 $1,762,228
Reserve / Replace 10% Gravity / 15% Pump $237,922

Total Annual O&M $1,702,000 Total PW O&M $18,803,000

NR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 300.66 $850,537 20 10.910 $9,279,311
Screening O&M Flow Rate (MGD) 300.66 $48,857 20 10.910 $533,025
Disinfection O&M Flow Rate (MGD) 300.66 $519,915 20 10.910 $5,672,237
Odor Control O&M Capacity (CFM) 4,650.00 $16,275 20 10.910 $177,559
Reserve / Replace 10% Gravity / 15% Pump $204,846

Total Annual O&M $1,436,000 Total PW O&M $15,867,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $579.6 $579,591,000 $0
1 $579.6 $579,591,000 $0
2 $579.6 $579,591,000 $0
4 $579.6 $579,591,000 $0
6 $579.6 $579,591,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $986.4 $852,431,986 $133,977,000
1 $287.6 $250,386,307 $37,177,000
2 $195.4 $171,032,895 $24,351,000
4 $149.0 $130,676,628 $18,279,000
6 $137.8 $121,016,257 $16,801,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $939.1 $821,691,986 $117,447,000
1 $273.5 $239,525,307 $33,999,000
2 $185.7 $162,748,895 $22,909,000
4 $141.0 $123,413,628 $17,619,000
6 $130.4 $114,032,257 $16,335,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $550.0 $511,879,986 $38,103,000
1 $203.9 $184,680,307 $19,245,000
2 $160.9 $144,112,895 $16,771,000
4 $124.1 $110,477,628 $13,599,000
6 $116.1 $103,156,257 $12,917,000
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Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $154.5 $126,049,000 $28,440,000
1 $130.2 $105,605,000 $24,617,000
2 $125.6 $101,697,000 $23,866,000
4 $99.8 $80,117,000 $19,664,000
6 $94.7 $75,866,000 $18,803,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $268.2 $232,681,000 $35,527,000
1 $219.2 $188,044,000 $31,118,000
2 $210.0 $179,783,000 $30,252,000
4 $160.9 $135,663,000 $25,286,000
6 $151.5 $127,248,000 $24,262,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $168.9 $141,653,530 $27,230,000
1 $156.1 $132,536,307 $23,540,000
2 $146.2 $123,395,895 $22,821,000
4 $118.6 $99,818,628 $18,748,000
6 $113.1 $95,202,257 $17,921,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $134.3 $110,718,000 $23,577,000
1 $112.8 $92,264,000 $20,544,000
2 $108.7 $88,721,000 $19,950,000
4 $85.9 $69,373,000 $16,563,000
6 $81.4 $65,581,000 $15,867,000

Integrated Outfalls COMBINATION-INDIVIDUAL OUTFALLS
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $147.4 $127,363,000 $20,014,000
1 $192.6 $180,239,000 $12,388,000
2 $138.0 $128,770,000 $9,192,000
4 $113.8 $105,674,000 $8,093,000
6 $101.7 $95,304,000 $6,364,000
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Cost Summary

Figure 3 – Negley Run Region Alternative Costs
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Exceedence Summary

Region Name Negley Run Results Summary

Structures within Region Number of Events: 78
Model ID Negley Run.1 Peak Volume: 29,558,922 ft3

Structure Type Regional 221.12 MG
PWSA Sewershed Negley Run Total Volume: 92,545,086 ft3

Stream of Discharge Allegheny River 692.28 MG
NPDES Permit Number N/A Peak Rate: 831.66 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/3/2005 8:35 9062 1/5/2005 14:55 29558921.67 221115.514 0 284.86 10

1/11/2005 8:00 3110 1/12/2005 1:40 7702416.05 57617.923 1 247.96 13

2/14/2005 4:40 2577 2/14/2005 20:15 4861711.96 36368.036 2 115.03 29

11/29/2005 6:50 1160 11/29/2005 7:50 4091479.70 30606.314 3 226.67 15

3/28/2005 9:05 2237 3/28/2005 19:10 3579663.70 26777.674 4 155.65 22

4/1/2005 19:20 3049 4/2/2005 6:45 3371310.58 25219.089 5 152.48 23

10/24/2005 2:55 2824 10/25/2005 3:55 3265779.70 24429.665 6 83.53 35

5/13/2005 22:40 1684 5/13/2005 23:05 3224862.20 24123.582 7 681.04 1
1/13/2005 22:45 1479 1/14/2005 2:40 3186644.67 23837.695 8 169.90 20

8/20/2005 18:30 225 8/20/2005 18:50 2333380.90 17454.856 9 831.66 0
11/14/2005 21:50 671 11/15/2005 4:10 1926290.22 14409.614 10 179.39 18

4/22/2005 15:49 1444 4/23/2005 4:20 1772953.89 13262.582 11 652.43 2
8/8/2005 9:00 229 8/8/2005 9:45 1531061.24 11453.104 12 474.08 5

10/21/2005 19:15 1734 10/22/2005 7:10 1498770.32 11211.551 13 265.43 11

2/20/2005 15:11 1852 2/20/2005 20:20 1495153.44 11184.495 14 180.47 17

7/5/2005 16:35 227 7/5/2005 16:50 1344400.76 10056.790 15 465.23 6

12/15/2005 11:05 874 12/15/2005 14:15 1202409.10 8994.621 16 101.81 31

7/26/2005 19:45 236 7/26/2005 20:05 1161095.50 8685.575 17 495.87 4
3/23/2005 2:35 1187 3/23/2005 12:55 1159001.26 8669.909 18 111.94 30

7/16/2005 9:30 470 7/16/2005 12:10 1058160.67 7915.571 19 246.96 14

5/28/2005 8:35 775 5/28/2005 9:40 1026660.18 7679.931 20 151.34 24

9/29/2005 5:20 198 9/29/2005 5:50 929905.88 6956.161 21 456.85 7

2/9/2005 14:40 539 2/9/2005 17:05 861747.65 6446.303 22 151.26 25

11/16/2005 4:15 594 11/16/2005 4:35 846432.35 6331.737 23 174.62 19

5/11/2005 22:45 160 5/11/2005 23:55 757820.92 5668.879 24 158.63 21

11/9/2005 19:25 114 11/9/2005 19:50 695025.05 5199.135 25 532.58 3
10/7/2005 7:50 626 10/7/2005 11:05 654164.36 4893.477 26 140.88 26

4/20/2005 16:11 513 4/20/2005 19:05 611402.32 4573.595 27 121.42 28

9/26/2005 5:45 375 9/26/2005 6:30 593864.27 4442.402 28 91.77 33

2/16/2005 6:00 998 2/16/2005 8:25 552429.11 4132.446 29 67.91 38

6/10/2005 19:50 164 6/10/2005 20:15 495224.35 3704.526 30 215.09 16

5/23/2005 12:10 349 5/23/2005 14:55 431646.28 3228.930 31 138.46 27

8/13/2005 20:00 85 8/13/2005 20:20 429888.47 3215.781 32 325.86 8

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

A-42 & A-42A

Region 1
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Exceedence Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

6/14/2005 19:15 95 6/14/2005 19:25 403362.00 3017.349 33 290.75 9

8/27/2005 15:40 95 8/27/2005 15:55 384241.54 2874.319 34 262.18 12

11/1/2005 15:15 249 11/1/2005 16:40 377729.95 2825.609 35 78.98 37

6/3/2005 6:55 229 6/3/2005 9:40 354567.25 2652.340 36 82.37 36

12/25/2005 11:00 307 12/25/2005 13:15 291153.77 2177.976 37 51.17 41

8/29/2005 11:40 293 8/29/2005 12:10 267429.20 2000.504 38 57.82 39

3/27/2005 16:55 248 3/27/2005 18:15 239047.98 1788.198 39 52.91 40

6/11/2005 17:45 85 6/11/2005 18:00 165625.60 1238.962 40 100.93 32

1/26/2005 5:15 347 1/26/2005 8:00 149613.60 1119.185 41 19.98 53

7/15/2005 17:15 85 7/15/2005 18:00 143429.65 1072.926 42 89.16 34

12/26/2005 5:25 435 12/26/2005 11:10 116780.06 873.573 43 11.94 62

11/24/2005 5:50 404 11/24/2005 9:50 112122.26 838.731 44 32.61 45

4/26/2005 21:40 273 4/27/2005 1:25 103446.10 773.829 45 30.10 47

11/9/2005 4:35 110 11/9/2005 5:00 100620.78 752.694 46 32.54 46

1/30/2005 11:05 203 1/30/2005 13:20 98410.63 736.161 47 19.40 54

3/7/2005 22:30 419 3/8/2005 0:45 88759.79 663.968 48 10.81 64

10/21/2005 7:35 120 10/21/2005 8:05 83802.15 626.882 49 19.06 56

7/17/2005 16:35 111 7/17/2005 17:15 79950.26 598.068 50 24.60 51

4/30/2005 5:45 134 4/30/2005 6:05 79296.57 593.178 51 33.92 44

6/28/2005 18:10 108 6/28/2005 18:25 78994.40 590.918 52 46.82 42

3/20/2005 4:12 779 3/20/2005 7:50 74908.12 560.350 53 24.91 50

8/16/2005 7:00 150 8/16/2005 8:20 65213.70 487.831 54 24.35 52

7/18/2005 8:05 75 7/18/2005 8:25 63167.15 472.522 55 41.53 43

2/26/2005 13:50 179 2/26/2005 15:30 56523.79 422.826 56 13.45 61

11/6/2005 10:00 269 11/6/2005 10:25 44311.73 331.474 57 28.55 48

5/21/2005 15:05 75 5/21/2005 15:30 37617.39 281.397 58 19.23 55

8/26/2005 21:30 69 8/26/2005 21:45 31597.32 236.364 59 15.48 58

5/27/2005 18:40 175 5/27/2005 21:15 27326.66 204.417 60 10.94 63

4/24/2005 4:40 1706 4/24/2005 17:00 26615.19 199.095 61 6.27 69

6/17/2005 0:50 139 6/17/2005 1:55 25384.79 189.891 62 8.24 67

7/25/2005 13:30 45 7/25/2005 13:50 24515.65 183.389 63 18.73 57

6/21/2005 13:00 35 6/21/2005 13:10 21830.47 163.303 64 27.02 49

5/7/2005 13:40 60 5/7/2005 14:05 19733.07 147.613 65 15.11 59

5/20/2005 6:30 168 5/20/2005 7:25 19039.89 142.428 66 6.29 68

6/6/2005 9:35 49 6/6/2005 9:40 18687.77 139.794 67 14.29 60

3/12/2005 11:51 108 3/12/2005 12:30 16917.30 126.550 68 10.37 65

3/11/2005 9:40 333 3/11/2005 14:35 16194.84 121.146 69 9.95 66

6/16/2005 11:25 144 6/16/2005 13:15 8634.39 64.590 70 4.68 71

11/23/2005 21:05 110 11/23/2005 22:35 8439.54 63.132 71 5.60 70

2/8/2005 6:05 124 2/8/2005 7:50 5153.36 38.550 72 1.79 73

3/4/2005 12:57 42 3/4/2005 13:25 1656.91 12.394 73 2.00 72

11/14/2005 0:20 19 11/14/2005 0:30 836.57 6.258 74 1.76 74

11/8/2005 15:22 41 11/8/2005 15:55 379.87 2.842 75 0.49 75

6/6/2005 17:30 19 6/6/2005 17:40 280.94 2.102 76 0.41 76

9/16/2005 9:25 8 9/16/2005 9:30 57.27 0.428 77 0.20 77

NR Regional Alternative Sizing & Costs.xls SW-E-0019.pdf



Exceedence Summary

Region Name Negley Run Results Summary

Structures within Region Number of Events: 78
Model ID Negley Run.1 Peak Volume: 29,558,922 ft3

Structure Type Regional 221.12 MG
PWSA Sewershed Negley Run Total Volume: 92,545,086 ft3

Stream of Discharge Allegheny River 692.28 MG
NPDES Permit Number N/A Peak Rate: 831.66 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

A-42 & A-42A

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Negley Run Region CSO Volume
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Figure 2 - Negley Run Region CSO Peak Flow Rate
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Negley Run Regional Report 1 

E.2.6 NR - NEGLEY RUN REGION 

Description of Region 

The Negley Run Region is located along the southern bank of the Allegheny River in the 

Homewood, East Liberty, Point Breeze, Highland Park, and Lincoln-Lemington neighborhoods. 

The Region consists of the following sewersheds/tributary areas:  

• A-42 & A-42A, NPDES# 122EA42   

The Region serves approximately 2,885 acres of commercial and residential property in the 

Homewood, East Liberty, Point Breeze, Highland Park, and Lincoln-Lemington neighborhoods 

within the City of Pittsburgh. The Region’s collection and conveyance system consists of 

approximately 642,000 linear feet (122 miles) of sewers and 2,400 manholes.  Nearly all of the 

service area is combined sewer.  Attachment 1 – Negley Run Region Tributary Area Map 

illustrates the location of the trunk sewers, outfalls, regulators, and overall tributary area. 

The Negley Run Region typically experiences 78 overflow events during the Typical Year 

Baseline Condition simulation (2005).  The maximum overflow volume during the Typical Year 

Baseline Conditions simulation (2005) discharging from the Negley Run Region is 221.12 MG.  

The peak overflow rate during the Typical Year Baseline Conditions simulation (2005) 

discharging from the Negley Run Region is approximately 832 CFS.  Figure 1 – Negley Run 

Region CSO Volume and Figure 2 – Negley Run Region CSO Peak Flow Rate illustrate the CSO 

volume and peak flow characteristics of the 21 largest CSO events during the Typical Year 

Baseline Conditions simulation (2005). 

Regional consolidation sewers are typically a necessary component of all storage and treatment 

alternatives.  They collect overflows from individual outfalls and convey those flows to the 

Regional storage or treatment alternative. A consolidation sewer up to 200 feet long could be 

required for the Negley Run Region, depending upon where the final CSO control alternative 

was sited. 
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Figure 1 - Negley Run Region CSO Volume
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Figure 2 - Negley Run Region CSO Peak Flow Rate
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Negley Run Regional Report 3 

There appears to be a limited amount of available space for potential storage or treatment 

facilities in close proximity to the intersection of Allegheny River Boulevard and Route 8.  

Bordering this location are the Washington Boulevard, Allegheny River Boulevard, Allegheny 

Valley Railroad, and the Allegheny River.  Within the confines of these critical infrastructure 

and natural boundaries is approximately 5 acres of property where a storage or treatment facility 

could potentially be located.  

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the 

Negley Run Region outfalls.  Attachment 2 identifies the technologies that have been brought 

forward to be included in Regional CSO control alternatives.  The following paragraphs describe 

these alternatives in more detail. 

Integrated Alternatives 

Integrated Outfalls  

• Construct the highest ranked outfall-specific CSO control alternative for each outfall within 

the Region in lieu of a single Regional control alternative.  This combination of highest 

ranked outfall-specific alternatives may include different types of CSO control technologies, 

but would not require a Regional consolidation sewer. 

Collection System Control Alternatives 

CS4-NR: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  The separation of sanitary and storm 

sewers would reduce the hydraulic loadings from the entire Region.  By definition, the 

complete separation of sewers would result in the elimination of all CSOs.   

SW-E-0020.pdf



 

Negley Run Regional Report 4 

Storage Alternatives 

S2-NR: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

S3-NR: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-NR: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

Treatment Alternatives 

T1-NR: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  

SW-E-0020.pdf
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T2-NR: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

T3-NR: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-NR: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Negley Run Region Alternative Costs illustrates the planning level present worth costs 

associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 untreated overflows per 

year. 

The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 
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Figure 3 – Negley Run Region Alternative Costs
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Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.2.6 NR – NEGLEY RUN REGION. 

Recommendations 

It is recommended that the following alternatives be carried forward to the next level of analysis: 

• T4-NR: Screening & Disinfection:  This alternative resulted in the highest scores for 

control levels of 0, 1, 2, 4, and 6 events per year. 

• S3-NR: Tunnel Storage. This alternative resulted in the highest scores for control levels 

of 4 and 6 events per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 
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Significant Issues 

Significant issues associated with the highly ranked alternatives include 

General 

1. Traffic control and congestion on Allegheny River Boulevard and Route 8 

2. Proximity of work to Allegheny Valley Railroad 

T4 – Screening & Disinfection 

1. Level of treatment is less than “equivalent primary” 

2. High maintenance efforts involved to clean screens 
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Attachment 1
Tributary Area Map
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N 
 

Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 

SW-E-0020.pdf



 

Negley Run Regional Report 10 

Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Negley Run Region - 0 Overflows / Year
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Alternative Scoring Sheet - Negley Run Region - 1 Overflow / Year
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Alternative Scoring Sheet - Negley Run Region - 2 Overflows / Year
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Alternative Scoring Sheet - Negley Run Region - 4 Overflows / Year
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Alternative Scoring Sheet - Negley Run Region - 6 Overflows / Year
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Attachment 4
Facility Boundary Map
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

1

5

1 1 1 1

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

32 2 2 2

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

1

5

1 1 1 1

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

23 1 1 1

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

24 1 1 1

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

1 1 1 1 1

2 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

35 1 2 2

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

4 4 4 4 4

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

1

5

1 1 1 1

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.653

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.685

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.668

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.668

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.705

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.741

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.805

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.789

S3-Tunnel

S3-Tunnel

S3-Tunnel

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.789

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.789

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.667

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.594

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.577

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.577

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.614

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.458

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.347

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.347

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.347

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.384

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.222

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.222

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.222

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.222

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.222

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.558

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.379

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.415

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.415

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.452

T4-Scr & Dis

T4-Scr & Dis

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Integrated Outfalls

Integrated Outfalls

Integrated Outfalls
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Integrated Outfalls

Integrated Outfalls
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Alternative Scoring Sheet - Downtown Monongahela Region - 1 Overflow / Year
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Alternative Scoring Sheet - Downtown Monongahela Region - 2 Overflows / Year
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Alternative Scoring Sheet - Downtown Monongahela Region - 4 Overflows / Year
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Alternative Scoring Sheet - Downtown Monongahela Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 0
Peak Volume 1,273,265 CF

 9.52 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 211.24 CFS

136.52 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                               485 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 97,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 6                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 234,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 211,266 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 423,000$                    
97,657,000$                                                

Capital Costs - Downtown Monongahela Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 0
Peak Volume 1,273,265 CF

 9.52 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 211.24 CFS

136.52 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 9.52 1,273,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 11.91 1,591,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 24 Input by Engineer
Tunnel Volume / Ft length (CF) 452.16                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,519                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 25,574,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 9.52 14.74 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 2,761,000$                 58,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 35.21 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 450                             Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 25 Input by Engineer

Construction Cost (Consolidation Pipe) 377,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,387,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 119,350 = ACH x Volume / 60

Construction Cost (Odor Control) 3,883,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 136.52 Ref: CSO Statistics

Construction Cost (Screening) 6,733,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.52 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.76 = Peak Vol/DW Time

Construction Cost 10,313,359$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,852,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,381 250 SF / MGD
Land Required - Odor Control (SF) 5,968 500 SF / 10,000 CFM
Land Required - Screening (SF) 34,129 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 117,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 234,000$                    
53,785,359$                                                TOTAL CAPITAL COST

Capital Costs - Downtown Monongahela Region 

0 Overflows / Year
TUNNEL STORAGE

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 0
Peak Volume 1,273,265 CF

 9.52 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 211.24 CFS

136.52 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 9.52 1,273,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 11.20 1,498,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 388 = (Vol / SWD * 1.5)1/2

Width (Ft) 259 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 11.28 1,507,380 Sufficient Volume
Tank Area (SF) 100,000 = Length x Width

Construction Cost (Storage Tank) 10,998,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 136.52 211.24 = Peak Rate
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 18,307,000$               197,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 211.24 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,247,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 11,240 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 610,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 136.52 Ref: CSO Statistics

Construction Cost (Screening) 6,733,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.52 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.76 = Peak Vol/DW Time

Construction Cost 10,313,359$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 161,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 322,000$                    
67,555,359$                                                

SURFACE STORAGE TANK
Capital Costs - Downtown Monongahela Region 

TOTAL CAPITAL COST

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 0
Peak Volume 1,273,265 CF

 9.52 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 211.24 CFS

136.52 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 9.52 1,273,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 11.20 1,498,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 388 = (Vol / SWD * 1.5)1/2

Width (Ft) 259 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 11.28 1,507,380 Sufficient Volume
Tank Area (SF) 100,000 = Length x Width

Construction Cost (Storage Tank) 30,245,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 9.52 14.74 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 2,761,000$                 58,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 211.24 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,247,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 112,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,704,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 136.52 Ref: CSO Statistics

Construction Cost (Screening) 6,733,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.52 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.76 = Peak Vol/DW Time

Construction Cost 10,313,359$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 161,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 322,000$                    
74,211,359$                                                TOTAL CAPITAL COST

Capital Costs - Downtown Monongahela Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 0
Peak Volume 1,273,265 CF

 9.52 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 211.24 CFS

136.52 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 136.52 211.24                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 15

Construction Cost (Swirl / Vortex) 6,088,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 150.17 232.36 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 84 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 19,972,000$               209,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 211.24 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 433,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 21,650 = ACH x Volume / 60

Construction Cost (Odor Control) 1,019,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 136.52 Ref: CSO Statistics

Construction Cost (Screening) 6,733,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 150.17 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 192 92
Passes / Detention (Min) 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,423,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 142,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 284,000$                    
56,803,000$                                                TOTAL CAPITAL COST

Capital Costs - Downtown Monongahela Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 0
Peak Volume 1,273,265 CF

 9.52 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 211.24 CFS

136.52 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 136.52 211.24 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 22,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 215 OK =(Surf Area x 2)1/2

Width (Ft) 107 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.06 276,060

Construction Cost (CSOTF) 16,881,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 136.52 211.24 = Peak Rate
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 18,307,000$               197,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 211.24 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 414,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 20,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 984,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 136.52 Ref: CSO Statistics

Construction Cost (Screening) 6,733,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 136.52 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 183 88
Passes / Detention (Min) 7 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,327,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.06 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.03 = Peak Vol/DW Time

Construction Cost 8,501,238$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 60,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 120,000$                    
74,125,238$                                                

Capital Costs - Downtown Monongahela Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 0
Peak Volume 1,273,265 CF

 9.52 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 211.24 CFS

136.52 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 136.52 211.24                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,610 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 58 OK =(Surf Area x 2)1/2

Width (Ft) 29 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 24,362,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 150.17 232.36 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 84 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 19,972,000$               209,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 211.24 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 40,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,000 = ACH x Volume / 60

Construction Cost (Odor Control) 158,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 136.52 Ref: CSO Statistics

Construction Cost (Screening) 6,733,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 150.17 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 192 92
Passes / Detention (Min) 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,423,000$                 3,201,000$                 

Construction Cost (Disinfection) 5,624,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 85,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 170,000$                    
77,303,000$                                                

Capital Costs - Downtown Monongahela Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 0
Peak Volume 1,273,265 CF

 9.52 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 211.24 CFS

136.52 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 136.52 211.24 Ref: CSO Statistics

Construction Cost (Screening) 6,733,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 136.52 211.24 = Peak Flow x % Req Pump
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 18,307,000$               197,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 211.24 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 42,200 =CFS x 200
Odor Control Flow Rate (CFM) 2,110 = ACH x Volume / 60

Construction Cost (Odor Control) 164,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 136.52 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 183 88
Passes / Detention (Min) 7 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,327,000$                 2,984,000$                 

Construction Cost (Disinfection) 5,311,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 37,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 74,000$                      
50,861,000$                                                

Capital Costs - Downtown Monongahela Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 1
Peak Volume 517,823 CF

 3.87 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 200.97 CFS

129.88 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 485 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 97,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 6                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 234,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 211,266 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 423,000$                    
97,657,000$                                                

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Downtown Monongahela Region 

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 1
Peak Volume 517,823 CF

 3.87 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 200.97 CFS

129.88 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.87 518,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.84 648,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 15 Input by Engineer
Tunnel Volume / Ft length (CF) 176.63                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,669                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 12,565,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.87 5.99 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.6 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 2,029,000$                 46,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 33.50 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 450                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 377,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 972,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 48,600 = ACH x Volume / 60

Construction Cost (Odor Control) 1,920,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 129.88 Ref: CSO Statistics

Construction Cost (Screening) 6,426,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.87 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.94 = Peak Vol/DW Time

Construction Cost 8,940,352$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,852,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 968 250 SF / MGD
Land Required - Odor Control (SF) 2,430 500 SF / 10,000 CFM
Land Required - Screening (SF) 32,470 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 111,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 222,000$                    
36,377,352$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Downtown Monongahela Region 
TUNNEL STORAGE

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 1
Peak Volume 517,823 CF

 3.87 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 200.97 CFS

129.88 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.87 518,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.56 609,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 248 = (Vol / SWD * 1.5)1/2

Width (Ft) 166 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.62 617,520 Sufficient Volume
Tank Area (SF) 41,000 = Length x Width

Construction Cost (Storage Tank) 4,125,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 129.88 200.97 = Peak Rate
Force Main Diameter (In) 78 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 17,497,000$               192,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 200.97 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 914,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,570 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 301,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 129.88 Ref: CSO Statistics

Construction Cost (Screening) 6,426,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.87 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.94 = Peak Vol/DW Time

Construction Cost 8,940,352$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 77,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 154,000$                    
57,710,352$                                                

SURFACE STORAGE TANK
Capital Costs - Downtown Monongahela Region 

TOTAL CAPITAL COST

1 Overflows / Year

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 1
Peak Volume 517,823 CF

 3.87 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 200.97 CFS

129.88 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.87 518,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.56 609,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 248 = (Vol / SWD * 1.5)1/2

Width (Ft) 166 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.62 617,520 Sufficient Volume
Tank Area (SF) 41,000 = Length x Width

Construction Cost (Storage Tank) 12,843,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.87 5.99 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.6 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 2,029,000$                 46,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 200.97 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 914,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 45,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,830,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 129.88 Ref: CSO Statistics

Construction Cost (Screening) 6,426,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.87 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.94 = Peak Vol/DW Time

Construction Cost 8,940,352$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 77,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 154,000$                    
52,343,352$                                                

Capital Costs - Downtown Monongahela Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 1
Peak Volume 517,823 CF

 3.87 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 200.97 CFS

129.88 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 129.88 200.97                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 14

Construction Cost (Swirl / Vortex) 5,905,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 142.87 221.07 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 82 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 19,082,000$               203,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 200.97 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 404,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 20,200 = ACH x Volume / 60

Construction Cost (Odor Control) 965,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 129.88 Ref: CSO Statistics

Construction Cost (Screening) 6,426,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 142.87 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 187 90
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,374,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 135,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 270,000$                    
55,300,000$                                                

Capital Costs - Downtown Monongahela Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 1
Peak Volume 517,823 CF

 3.87 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 200.97 CFS

129.88 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 129.88 200.97 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 21,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 209 OK =(Surf Area x 2)1/2

Width (Ft) 105 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.97 263,340

Construction Cost (CSOTF) 16,824,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 129.88 200.97 = Peak Rate
Force Main Diameter (In) 78 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 17,497,000$               192,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 200.97 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 395,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 19,750 = ACH x Volume / 60 

Construction Cost (Odor Control) 948,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 129.88 Ref: CSO Statistics

Construction Cost (Screening) 6,426,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 129.88 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 178 86
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,273,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.87 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.94 = Peak Vol/DW Time

Construction Cost 8,940,352$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 57,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 114,000$                    
73,289,352$                                                

Capital Costs - Downtown Monongahela Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 1
Peak Volume 517,823 CF

 3.87 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 200.97 CFS

129.88 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 129.88 200.97                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,530 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 56 OK =(Surf Area x 2)1/2

Width (Ft) 28 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 23,150,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 142.87 221.07 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 82 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 19,082,000$               203,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 200.97 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 38,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,900 = ACH x Volume / 60

Construction Cost (Odor Control) 151,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 129.88 Ref: CSO Statistics

Construction Cost (Screening) 6,426,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 142.87 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 187 90
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,374,000$                 3,085,000$                 

Construction Cost (Disinfection) 5,459,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 82,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 164,000$                    
74,710,000$                                                

Capital Costs - Downtown Monongahela Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 74

Number of Overflows / Year 1
Peak Volume 517,823 CF

 3.87 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 200.97 CFS

129.88 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 129.88 200.97 Ref: CSO Statistics

Construction Cost (Screening) 6,426,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 129.88 200.97 = Peak Flow x % Req Pump
Force Main Diameter (In) 78 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 17,497,000$               192,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 200.97 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 7,728,000$                 6,935,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 40,200 =CFS x 200
Odor Control Flow Rate (CFM) 2,010 = ACH x Volume / 60

Construction Cost (Odor Control) 158,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 129.88 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 178 86
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,273,000$                 2,872,000$                 

Construction Cost (Disinfection) 5,145,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 36,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
49,565,000$                                                

Capital Costs - Downtown Monongahela Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 2
Peak Volume 499,352 CF

 3.74 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 182.76 CFS

118.11 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 485 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 97,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 6                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 234,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 211,266 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 423,000$                    
97,657,000$                                                

2 Overflows / Year

Capital Costs - Downtown Monongahela Region 
SEWER SEPARATION

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 2
Peak Volume 499,352 CF

 3.74 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 182.76 CFS

118.11 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.74 499,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.67 624,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 15 Input by Engineer
Tunnel Volume / Ft length (CF) 176.63                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,533                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 12,100,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.74 5.78 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 2,007,000$                 44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 30.46 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 450                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 377,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 936,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 46,800 = ACH x Volume / 60

Construction Cost (Odor Control) 1,864,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 118.11 Ref: CSO Statistics

Construction Cost (Screening) 5,881,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.74 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.87 = Peak Vol/DW Time

Construction Cost 8,906,799$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,852,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 934 250 SF / MGD
Land Required - Odor Control (SF) 2,340 500 SF / 10,000 CFM
Land Required - Screening (SF) 29,528 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 108,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 216,000$                    
35,247,799$                                                

Capital Costs - Downtown Monongahela Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 2
Peak Volume 499,352 CF

 3.74 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 182.76 CFS

118.11 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.74 499,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.39 587,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 243 = (Vol / SWD * 1.5)1/2

Width (Ft) 163 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.44 594,135 Sufficient Volume
Tank Area (SF) 40,000 = Length x Width

Construction Cost (Storage Tank) 3,965,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 118.11 182.76 = Peak Rate
Force Main Diameter (In) 75 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 16,061,000$               183,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 182.76 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 881,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,410 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 293,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 118.11 Ref: CSO Statistics

Construction Cost (Screening) 5,881,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.74 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.87 = Peak Vol/DW Time

Construction Cost 8,906,799$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 75,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 150,000$                    
53,555,799$                                                

SURFACE STORAGE TANK
Capital Costs - Downtown Monongahela Region 

TOTAL CAPITAL COST

2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 2
Peak Volume 499,352 CF

 3.74 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 182.76 CFS

118.11 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.74 499,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.39 587,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 243 = (Vol / SWD * 1.5)1/2

Width (Ft) 163 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.44 594,135 Sufficient Volume
Tank Area (SF) 40,000 = Length x Width

Construction Cost (Storage Tank) 12,417,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.74 5.78 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 2,007,000$                 44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 182.76 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 881,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 44,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,778,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 118.11 Ref: CSO Statistics

Construction Cost (Screening) 5,881,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.74 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.87 = Peak Vol/DW Time

Construction Cost 8,906,799$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 75,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 150,000$                    
49,299,799$                                                

Capital Costs - Downtown Monongahela Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 2
Peak Volume 499,352 CF

 3.74 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 182.76 CFS

118.11 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 118.11 182.76                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 13

Construction Cost (Swirl / Vortex) 5,572,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 129.92 201.04 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 78 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 17,502,000$               192,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 182.76 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 375,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 18,750 = ACH x Volume / 60

Construction Cost (Odor Control) 910,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 118.11 Ref: CSO Statistics

Construction Cost (Screening) 5,881,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 129.92 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 178 86
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,274,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 123,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 246,000$                    
50,693,000$                                                

Capital Costs - Downtown Monongahela Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 2
Peak Volume 499,352 CF

 3.74 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 182.76 CFS

118.11 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 118.11 182.76 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 19,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 199 OK =(Surf Area x 2)1/2

Width (Ft) 100 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.79 238,800

Construction Cost (CSOTF) 16,724,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 118.11 182.76 = Peak Rate
Force Main Diameter (In) 75 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 16,061,000$               183,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 182.76 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 358,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 17,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 878,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 118.11 Ref: CSO Statistics

Construction Cost (Screening) 5,881,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 118.11 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 170 82
Passes 7 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,167,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.74 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.87 = Peak Vol/DW Time

Construction Cost 8,906,799$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 53,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 106,000$                    
69,022,799$                                                

Capital Costs - Downtown Monongahela Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 2
Peak Volume 499,352 CF

 3.74 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 182.76 CFS

118.11 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 118.11 182.76                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,390 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 54 OK =(Surf Area x 2)1/2

Width (Ft) 27 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 21,022,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 129.92 201.04 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 78 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 17,502,000$               192,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 182.76 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 35,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,750 = ACH x Volume / 60

Construction Cost (Odor Control) 142,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 118.11 Ref: CSO Statistics

Construction Cost (Screening) 5,881,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 129.92 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 178 86
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,274,000$                 2,872,000$                 

Construction Cost (Disinfection) 5,146,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 77,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 154,000$                    
68,155,000$                                                

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Downtown Monongahela Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 2
Peak Volume 499,352 CF

 3.74 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 182.76 CFS

118.11 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 118.11 182.76 Ref: CSO Statistics

Construction Cost (Screening) 5,881,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 118.11 182.76 = Peak Flow x % Req Pump
Force Main Diameter (In) 75 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 16,061,000$               183,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 182.76 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 36,600 =CFS x 200
Odor Control Flow Rate (CFM) 1,830 = ACH x Volume / 60

Construction Cost (Odor Control) 147,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 118.11 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 170 82
Passes 7 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,167,000$                 2,680,000$                 

Construction Cost (Disinfection) 4,847,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 35,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
45,305,000$                                                

Capital Costs - Downtown Monongahela Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 4
Peak Volume 459,066 CF

 3.43 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 161.47 CFS

104.35 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 485 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 97,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 6                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 234,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 211,266 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 423,000$                    
97,657,000$                                                TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - Downtown Monongahela Region 
SEWER SEPARATION

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 4
Peak Volume 459,066 CF

 3.43 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 161.47 CFS

104.35 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.43 459,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.29 574,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14.5 Input by Engineer
Tunnel Volume / Ft length (CF) 165.05                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,478                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 11,424,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.43 5.31 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 1,958,000$                 44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 26.91 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 450                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 377,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 861,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 43,050 = ACH x Volume / 60

Construction Cost (Odor Control) 1,746,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 104.35 Ref: CSO Statistics

Construction Cost (Screening) 5,244,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.43 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.72 = Peak Vol/DW Time

Construction Cost 8,833,619$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,852,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 858 250 SF / MGD
Land Required - Odor Control (SF) 2,153 500 SF / 10,000 CFM
Land Required - Screening (SF) 26,089 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 104,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 208,000$                    
33,686,619$                                                TOTAL CAPITAL COST

Capital Costs - Downtown Monongahela Region 
TUNNEL STORAGE
4 Overflows / Year

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 4
Peak Volume 459,066 CF

 3.43 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 161.47 CFS

104.35 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.43 459,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.04 540,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 233 = (Vol / SWD * 1.5)1/2

Width (Ft) 156 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.08 545,220 Sufficient Volume
Tank Area (SF) 36,000 = Length x Width

Construction Cost (Storage Tank) 3,618,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 104.35 161.47 = Peak Rate
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 14,383,000$               170,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.47 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 810,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,050 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 274,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 104.35 Ref: CSO Statistics

Construction Cost (Screening) 5,244,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.43 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.72 = Peak Vol/DW Time

Construction Cost 8,833,619$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 70,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 140,000$                    
50,778,619$                                                

SURFACE STORAGE TANK
Capital Costs - Downtown Monongahela Region 

TOTAL CAPITAL COST

4 Overflows / Year

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 4
Peak Volume 459,066 CF

 3.43 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 161.47 CFS

104.35 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.43 459,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.04 540,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 233 = (Vol / SWD * 1.5)1/2

Width (Ft) 156 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.08 545,220 Sufficient Volume
Tank Area (SF) 36,000 = Length x Width

Construction Cost (Storage Tank) 11,489,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.43 5.31 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 1,958,000$                 44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.47 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 810,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 40,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,665,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 104.35 Ref: CSO Statistics

Construction Cost (Screening) 5,244,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.43 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.72 = Peak Vol/DW Time

Construction Cost 8,833,619$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 70,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 140,000$                    
47,489,619$                                                

Capital Costs - Downtown Monongahela Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 4
Peak Volume 459,066 CF

 3.43 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 161.47 CFS

104.35 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 104.35 161.47                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 11

Construction Cost (Swirl / Vortex) 5,166,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 114.79 177.62 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 74 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 15,656,000$               180,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.47 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 317,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 15,850 = ACH x Volume / 60

Construction Cost (Odor Control) 798,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 104.35 Ref: CSO Statistics

Construction Cost (Screening) 5,244,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 114.79 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 168 80
Passes 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,135,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 108,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 216,000$                    
47,511,000$                                                

Capital Costs - Downtown Monongahela Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 4
Peak Volume 459,066 CF

 3.43 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 161.47 CFS

104.35 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 104.35 161.47 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 17,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 188 OK =(Surf Area x 2)1/2

Width (Ft) 94 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.59 212,064

Construction Cost (CSOTF) 16,629,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 104.35 161.47 = Peak Rate
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 14,383,000$               170,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.47 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 318,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 15,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 800,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 104.35 Ref: CSO Statistics

Construction Cost (Screening) 5,244,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 104.35 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 160 77
Passes 7 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,026,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.43 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.72 = Peak Vol/DW Time

Construction Cost 8,833,619$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 47,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 94,000$                      
66,295,619$                                                

Capital Costs - Downtown Monongahela Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 4
Peak Volume 459,066 CF

 3.43 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 161.47 CFS

104.35 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 104.35 161.47                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,230 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 51 OK =(Surf Area x 2)1/2

Width (Ft) 25 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 18,570,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 114.79 177.62 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 74 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 15,656,000$               180,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.47 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 31,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,550 = ACH x Volume / 60

Construction Cost (Odor Control) 129,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 104.35 Ref: CSO Statistics

Construction Cost (Screening) 5,244,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 114.79 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 168 80
Passes 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,135,000$                 2,614,000$                 

Construction Cost (Disinfection) 4,749,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 70,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 140,000$                    
62,784,000$                                                

Capital Costs - Downtown Monongahela Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 4
Peak Volume 459,066 CF

 3.43 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 161.47 CFS

104.35 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 104.35 161.47 Ref: CSO Statistics

Construction Cost (Screening) 5,244,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 104.35 161.47 = Peak Flow x % Req Pump
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 14,383,000$               170,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.47 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 6,968,000$                 5,736,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 32,300 =CFS x 200
Odor Control Flow Rate (CFM) 1,620 = ACH x Volume / 60

Construction Cost (Odor Control) 134,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 104.35 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 160 77
Passes 7 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,026,000$                 2,450,000$                 

Construction Cost (Disinfection) 4,476,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 34,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 68,000$                      
42,591,000$                                                

Capital Costs - Downtown Monongahela Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 6
Peak Volume 361,113 CF

 2.70 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 123.21 CFS

79.63 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 485 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 97,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 6                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 234,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 211,266 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 423,000$                    
97,657,000$                                                

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Downtown Monongahela Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 6
Peak Volume 361,113 CF

 2.70 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 123.21 CFS

79.63 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 2.70 361,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 3.38 451,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 13 Input by Engineer
Tunnel Volume / Ft length (CF) 132.67                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,400                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 9,850,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.70 4.18 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 1,834,000$                 40,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 20.53 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 450                             75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 282,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 677,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 33,850 = ACH x Volume / 60

Construction Cost (Odor Control) 1,446,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 79.63 Ref: CSO Statistics

Construction Cost (Screening) 4,099,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.70 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.35 = Peak Vol/DW Time

Construction Cost 8,655,704$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,852,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 675 250 SF / MGD
Land Required - Odor Control (SF) 1,693 500 SF / 10,000 CFM
Land Required - Screening (SF) 19,906 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 97,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 194,000$                    
30,252,704$                                                

Capital Costs - Downtown Monongahela Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 6
Peak Volume 361,113 CF

 2.70 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 123.21 CFS

79.63 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.70 361,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.18 425,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 207 = (Vol / SWD * 1.5)1/2

Width (Ft) 138 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.21 428,490 Sufficient Volume
Tank Area (SF) 29,000 = Length x Width

Construction Cost (Storage Tank) 2,785,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 79.63 123.21 = Peak Rate
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 11,366,000$               146,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 123.21 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 5,585,000$                 5,090,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 638,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,190 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 227,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 79.63 Ref: CSO Statistics

Construction Cost (Screening) 4,099,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.70 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.35 = Peak Vol/DW Time

Construction Cost 8,655,704$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 59,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 118,000$                    
43,483,704$                                                

Capital Costs - Downtown Monongahela Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 6
Peak Volume 361,113 CF

 2.70 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 123.21 CFS

79.63 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.70 361,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.18 425,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 207 = (Vol / SWD * 1.5)1/2

Width (Ft) 138 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.21 428,490 Sufficient Volume
Tank Area (SF) 29,000 = Length x Width

Construction Cost (Storage Tank) 9,233,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.70 4.18 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 1,834,000$                 40,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 123.21 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 5,585,000$                 5,090,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 638,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 31,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,381,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 79.63 Ref: CSO Statistics

Construction Cost (Screening) 4,099,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.70 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.35 = Peak Vol/DW Time

Construction Cost 8,655,704$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 59,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 118,000$                    
41,447,704$                                                

Capital Costs - Downtown Monongahela Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 6
Peak Volume 361,113 CF

 2.70 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 123.21 CFS

79.63 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 79.63 123.21                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 34 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 9

Construction Cost (Swirl / Vortex) 4,379,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 87.59 135.53 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 64 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 12,337,000$               154,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 123.21 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 5,585,000$                 5,090,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 245,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 12,250 = ACH x Volume / 60

Construction Cost (Odor Control) 652,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 79.63 Ref: CSO Statistics

Construction Cost (Screening) 4,099,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 87.59 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 147 70
Passes 7 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,828,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 83,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 166,000$                    
39,702,000$                                                

Capital Costs - Downtown Monongahela Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 6
Peak Volume 361,113 CF

 2.70 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 123.21 CFS

79.63 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 79.63 123.21 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 13,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 164 OK =(Surf Area x 2)1/2

Width (Ft) 82 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.21 161,376

Construction Cost (CSOTF) 16,489,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 79.63 123.21 = Peak Rate
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 11,366,000$               146,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 123.21 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 5,585,000$                 5,090,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 242,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 12,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 646,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 79.63 Ref: CSO Statistics

Construction Cost (Screening) 4,099,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 79.63 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 140 67
Passes 5 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,724,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.70 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.35 = Peak Vol/DW Time

Construction Cost 8,655,704$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 37,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 74,000$                      
59,286,704$                                                

Capital Costs - Downtown Monongahela Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 6
Peak Volume 361,113 CF

 2.70 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 123.21 CFS

79.63 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 79.63 123.21                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 940 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 44 OK =(Surf Area x 2)1/2

Width (Ft) 22 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 14,257,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 87.59 135.53 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 64 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 12,337,000$               154,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 123.21 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 5,585,000$                 5,090,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,150 = ACH x Volume / 60

Construction Cost (Odor Control) 102,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 79.63 Ref: CSO Statistics

Construction Cost (Screening) 4,099,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 87.59 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 147 70
Passes 7 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,828,000$                 2,158,000$                 

Construction Cost (Disinfection) 3,986,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 59,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 118,000$                    
51,140,000$                                                

Capital Costs - Downtown Monongahela Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 74

Number of Overflows / Year 6
Peak Volume 361,113 CF

 2.70 MG
Total Volume 8,343,627 CF

 62.41 MG
Peak Rate 123.21 CFS

79.63 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 79.63 123.21 Ref: CSO Statistics

Construction Cost (Screening) 4,099,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 79.63 123.21 = Peak Flow x % Req Pump
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 11,366,000$               146,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 123.21 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,500                          Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 5,585,000$                 5,090,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 24,600 =CFS x 200
Odor Control Flow Rate (CFM) 1,230 = ACH x Volume / 60

Construction Cost (Odor Control) 108,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 79.63 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 140 67
Passes 5 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,724,000$                 1,834,000$                 

Construction Cost (Disinfection) 3,558,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft 6                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 5,412,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 31,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
35,426,000$                                                

Capital Costs - Downtown Monongahela Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Operation and Maintenance Costs

DM Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 9.52 $84,730 20 10.910 $924,402
Length (ft) 3519
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (MGD) 136.52 $22,153 20 10.910 $241,693
Odor Control O&M Capacity (CFM) 119,350 $417,725 20 10.910 $4,557,354
Reserve / Replace 10% Gravity / 15% Pump $40,140

Total Annual O&M $694,000 Total PW O&M $8,215,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 136.52 $501,888 20 10.910 $5,475,571

No. Events / Yr 74
Const Cost ($) $10,998,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 137 $22,153 20 10.910 $241,693
Odor Control O&M Capacity (CFM) 11,240 $39,340 20 10.910 $429,197
Reserve / Replace 10% Gravity / 15% Pump $94,666

Total Annual O&M $637,000 Total PW O&M $7,298,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 9.52 $84,730 20 10.910 $924,402

No. Events / Yr 74
Const Cost ($) $30,245,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 137 $22,153 20 10.910 $241,693
Odor Control O&M Capacity (CFM) 112,350 $393,225 20 10.910 $4,290,061
Reserve / Replace 10% Gravity / 15% Pump $39,654

Total Annual O&M $622,000 Total PW O&M $7,249,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $1,753,64650

Tunnel Maintenance $1,126 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$16,308

$1,056,732

Tank O&M $121,078

Tunnel Storage

Tank O&M $72,961 14.48450

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Operation and Maintenance Costs

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 136.52 $501,888 20 10.910 $5,475,571
Sed. Basin O&M Flow Rate (MGD) 136.52 $15,358 50 14.484 $222,442
Screening O&M Flow Rate (MGD) 136.52 $22,153 20 10.910 $241,693
Disinfection O&M Flow Rate (MGD) 136.52 $321,397 20 10.910 $3,506,424
Odor Control O&M Capacity (CFM) 20,700.00 $72,450 20 10.910 $790,425
Reserve / Replace 10% Gravity / 15% Pump $102,012

Total Annual O&M $934,000 Total PW O&M $10,339,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 150.17 $534,886 20 10.910 $5,835,578
HREOP O&M Flow Rate (MGD) 136.52 $419,672 20 10.910 $4,578,600
Screening O&M Flow Rate (MGD) 136.52 $22,153 20 10.910 $241,693
Disinfection O&M Flow Rate (MGD) 150.17 $340,611 20 10.910 $3,716,044
Odor Control O&M Capacity (CFM) 2,000.00 $7,000 20 10.910 $76,370
Reserve / Replace 10% Gravity / 15% Pump $173,084

Total Annual O&M $1,325,000 Total PW O&M $14,621,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 150.17 $534,886 20 10.910 $5,835,578
Swirl / Vortex O&M Flow Rate (MGD) 136.52 $15,358 20 10.910 $167,557
Screening O&M Flow Rate (MGD) 136.52 $22,153 20 10.910 $241,693
Disinfection O&M Flow Rate (MGD) 150.17 $340,611 20 10.910 $3,716,044
Odor Control O&M Capacity (CFM) 21,650.00 $75,775 20 10.910 $826,701
Reserve / Replace 10% Gravity / 15% Pump $117,441

Total Annual O&M $989,000 Total PW O&M $10,905,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 136.52 $501,888 20 10.910 $5,475,571
Screening O&M Flow Rate (MGD) 136.52 $22,153 20 10.910 $241,693
Disinfection O&M Flow Rate (MGD) 136.52 $321,397 20 10.910 $3,506,424
Odor Control O&M Capacity (CFM) 2,110.00 $7,385 20 10.910 $80,570
Reserve / Replace 10% Gravity / 15% Pump $99,782

Total Annual O&M $853,000 Total PW O&M $9,404,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)
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Operation and Maintenance Costs

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.87 $46,450 20 10.910 $506,768

Length (ft) 3669
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (MGD) 129.88 $21,281 20 10.910 $232,172
Odor Control O&M Capacity (CFM) 48,600 $170,100 20 10.910 $1,855,781
Reserve / Replace 10% Gravity / 15% Pump $30,979

Total Annual O&M $408,000 Total PW O&M $5,078,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 129.88 $485,455 20 10.910 $5,296,287

No. Events / Yr 74
Const Cost ($) $4,125,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 130 $21,281 20 10.910 $232,172
Odor Control O&M Capacity (CFM) 4,570 $15,995 20 10.910 $174,504
Reserve / Replace 10% Gravity / 15% Pump $89,685

Total Annual O&M $579,000 Total PW O&M $6,601,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.87 $46,450 20 10.910 $506,768

No. Events / Yr 74
Const Cost ($) $12,843,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 130 $21,281 20 10.910 $232,172
Odor Control O&M Capacity (CFM) 45,700 $159,950 20 10.910 $1,745,045
Reserve / Replace 10% Gravity / 15% Pump $30,735

Total Annual O&M $306,000 Total PW O&M $3,638,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$55,778 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,174 50 14.484 $17,004

Tank O&M

Tank O&M $77,573

14.484 $807,867

14.484 $1,123,537
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Operation and Maintenance Costs

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 129.88 $485,455 20 10.910 $5,296,287
Sed. Basin O&M Flow Rate (MGD) 129.88 $14,612 50 14.484 $211,629
Screening O&M Flow Rate (MGD) 129.88 $21,281 20 10.910 $232,172
Disinfection O&M Flow Rate (MGD) 129.88 $311,788 20 10.910 $3,401,583
Odor Control O&M Capacity (CFM) 19,750.00 $69,125 20 10.910 $754,150
Reserve / Replace 10% Gravity / 15% Pump $97,628

Total Annual O&M $903,000 Total PW O&M $9,993,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 142.87 $517,373 20 10.910 $5,644,506
HREOP O&M Flow Rate (MGD) 129.88 $407,553 20 10.910 $4,446,374
Screening O&M Flow Rate (MGD) 129.88 $21,281 20 10.910 $232,172
Disinfection O&M Flow Rate (MGD) 142.87 $330,427 20 10.910 $3,604,936
Odor Control O&M Capacity (CFM) 1,900.00 $6,650 20 10.910 $72,551
Reserve / Replace 10% Gravity / 15% Pump $165,169

Total Annual O&M $1,284,000 Total PW O&M $14,166,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 142.87 $517,373 20 10.910 $5,644,506
Swirl / Vortex O&M Flow Rate (MGD) 129.88 $14,612 20 10.910 $159,412
Screening O&M Flow Rate (MGD) 129.88 $21,281 20 10.910 $232,172
Disinfection O&M Flow Rate (MGD) 142.87 $330,427 20 10.910 $3,604,936
Odor Control O&M Capacity (CFM) 20,200.00 $70,700 20 10.910 $771,333
Reserve / Replace 10% Gravity / 15% Pump $112,446

Total Annual O&M $955,000 Total PW O&M $10,525,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 129.88 $485,455 20 10.910 $5,296,287
Screening O&M Flow Rate (MGD) 129.88 $21,281 20 10.910 $232,172
Disinfection O&M Flow Rate (MGD) 129.88 $311,788 20 10.910 $3,401,583
Odor Control O&M Capacity (CFM) 2,010.00 $7,035 20 10.910 $76,751
Reserve / Replace 10% Gravity / 15% Pump $95,479

Total Annual O&M $826,000 Total PW O&M $9,102,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)
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Operation and Maintenance Costs

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.74 $45,336 20 10.910 $494,618

Length (ft) 3533
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (MGD) 118.11 $19,773 20 10.910 $215,718
Odor Control O&M Capacity (CFM) 46,800 $163,800 20 10.910 $1,787,048
Reserve / Replace 10% Gravity / 15% Pump $29,255

Total Annual O&M $399,000 Total PW O&M $4,978,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 118.11 $455,608 20 10.910 $4,970,657

No. Events / Yr 74
Const Cost ($) $3,965,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 118 $19,773 20 10.910 $215,718
Odor Control O&M Capacity (CFM) 4,410 $15,435 20 10.910 $168,395
Reserve / Replace 10% Gravity / 15% Pump $82,322

Total Annual O&M $547,000 Total PW O&M $6,239,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.74 $45,336 20 10.910 $494,618

No. Events / Yr 74
Const Cost ($) $12,417,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 118 $19,773 20 10.910 $215,718
Odor Control O&M Capacity (CFM) 44,050 $154,175 20 10.910 $1,682,040
Reserve / Replace 10% Gravity / 15% Pump $29,021

Total Annual O&M $296,000 Total PW O&M $3,530,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,131 50 14.484 $16,374

$1,108,112

Tank O&M $55,378 50

Tank O&M $76,508 50 14.484

$802,074
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Operation and Maintenance Costs

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 118.11 $455,608 20 10.910 $4,970,657
Sed. Basin O&M Flow Rate (MGD) 118.11 $13,288 50 14.484 $192,454
Screening O&M Flow Rate (MGD) 118.11 $19,773 20 10.910 $215,718
Disinfection O&M Flow Rate (MGD) 118.11 $294,260 20 10.910 $3,210,354
Odor Control O&M Capacity (CFM) 17,900.00 $62,650 20 10.910 $683,508
Reserve / Replace 10% Gravity / 15% Pump $89,808

Total Annual O&M $846,000 Total PW O&M $9,362,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 129.92 $485,563 20 10.910 $5,297,467
HREOP O&M Flow Rate (MGD) 118.11 $385,412 20 10.910 $4,204,827
Screening O&M Flow Rate (MGD) 118.11 $19,773 20 10.910 $215,718
Disinfection O&M Flow Rate (MGD) 129.92 $311,851 20 10.910 $3,402,274
Odor Control O&M Capacity (CFM) 1,750.00 $6,125 20 10.910 $66,823
Reserve / Replace 10% Gravity / 15% Pump $151,156

Total Annual O&M $1,209,000 Total PW O&M $13,338,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 129.92 $485,563 20 10.910 $5,297,467
Swirl / Vortex O&M Flow Rate (MGD) 118.11 $13,288 20 10.910 $144,969
Screening O&M Flow Rate (MGD) 118.11 $19,773 20 10.910 $215,718
Disinfection O&M Flow Rate (MGD) 129.92 $311,851 20 10.910 $3,402,274
Odor Control O&M Capacity (CFM) 18,750.00 $65,625 20 10.910 $715,965
Reserve / Replace 10% Gravity / 15% Pump $103,643

Total Annual O&M $897,000 Total PW O&M $9,880,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 118.11 $455,608 20 10.910 $4,970,657
Screening O&M Flow Rate (MGD) 118.11 $19,773 20 10.910 $215,718
Disinfection O&M Flow Rate (MGD) 118.11 $294,260 20 10.910 $3,210,354
Odor Control O&M Capacity (CFM) 1,830.00 $6,405 20 10.910 $69,878
Reserve / Replace 10% Gravity / 15% Pump $87,819

Total Annual O&M $777,000 Total PW O&M $8,554,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)
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Operation and Maintenance Costs

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.43 $42,859 20 10.910 $467,588

Length (ft) 3478
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (MGD) 104.35 $18,073 20 10.910 $197,180
Odor Control O&M Capacity (CFM) 43,050 $150,675 20 10.910 $1,643,855
Reserve / Replace 10% Gravity / 15% Pump $27,001

Total Annual O&M $381,000 Total PW O&M $4,787,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 104.35 $419,426 20 10.910 $4,575,914

No. Events / Yr 74
Const Cost ($) $3,618,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 104 $18,073 20 10.910 $197,180
Odor Control O&M Capacity (CFM) 4,050 $14,175 20 10.910 $154,648
Reserve / Replace 10% Gravity / 15% Pump $73,692

Total Annual O&M $507,000 Total PW O&M $5,791,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.43 $42,859 20 10.910 $467,588

No. Events / Yr 74
Const Cost ($) $11,489,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 104 $18,073 20 10.910 $197,180
Odor Control O&M Capacity (CFM) 40,500 $141,750 20 10.910 $1,546,484
Reserve / Replace 10% Gravity / 15% Pump $26,781

Total Annual O&M $277,000 Total PW O&M $3,313,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $54,511

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,113 50 14.484 $16,119

Tank O&M $74,188

Surface Storage Tank

50

$789,509

14.484 $1,074,510

50
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Operation and Maintenance Costs

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 104.35 $419,426 20 10.910 $4,575,914
Sed. Basin O&M Flow Rate (MGD) 104.35 $11,740 50 14.484 $170,035
Screening O&M Flow Rate (MGD) 104.35 $18,073 20 10.910 $197,180
Disinfection O&M Flow Rate (MGD) 104.35 $272,874 20 10.910 $2,977,043
Odor Control O&M Capacity (CFM) 15,900.00 $55,650 20 10.910 $607,138
Reserve / Replace 10% Gravity / 15% Pump $80,633

Total Annual O&M $778,000 Total PW O&M $8,608,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 114.79 $447,003 20 10.910 $4,876,770
HREOP O&M Flow Rate (MGD) 104.35 $358,338 20 10.910 $3,909,446
Screening O&M Flow Rate (MGD) 104.35 $18,073 20 10.910 $197,180
Disinfection O&M Flow Rate (MGD) 114.79 $289,187 20 10.910 $3,155,015
Odor Control O&M Capacity (CFM) 1,550.00 $5,425 20 10.910 $59,186
Reserve / Replace 10% Gravity / 15% Pump $134,809

Total Annual O&M $1,119,000 Total PW O&M $12,332,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 114.79 $447,003 20 10.910 $4,876,770
Swirl / Vortex O&M Flow Rate (MGD) 104.35 $11,740 20 10.910 $128,081
Screening O&M Flow Rate (MGD) 104.35 $18,073 20 10.910 $197,180
Disinfection O&M Flow Rate (MGD) 114.79 $289,187 20 10.910 $3,155,015
Odor Control O&M Capacity (CFM) 15,850.00 $55,475 20 10.910 $605,229
Reserve / Replace 10% Gravity / 15% Pump $93,144

Total Annual O&M $822,000 Total PW O&M $9,055,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 104.35 $419,426 20 10.910 $4,575,914
Screening O&M Flow Rate (MGD) 104.35 $18,073 20 10.910 $197,180
Disinfection O&M Flow Rate (MGD) 104.35 $272,874 20 10.910 $2,977,043
Odor Control O&M Capacity (CFM) 1,620.00 $5,670 20 10.910 $61,859
Reserve / Replace 10% Gravity / 15% Pump $78,822

Total Annual O&M $717,000 Total PW O&M $7,891,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Operation and Maintenance Costs

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 2.70 $36,509 20 10.910 $398,315

Length (ft) 3400
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (MGD) 79.63 $15,193 20 10.910 $165,757
Odor Control O&M Capacity (CFM) 33,850 $118,475 20 10.910 $1,292,555
Reserve / Replace 10% Gravity / 15% Pump $22,565

Total Annual O&M $340,000 Total PW O&M $4,330,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 79.63 $350,091 20 10.910 $3,819,470

No. Events / Yr 74
Const Cost ($) $2,785,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 80 $15,193 20 10.910 $165,757
Odor Control O&M Capacity (CFM) 3,190 $11,165 20 10.910 $121,809
Reserve / Replace 10% Gravity / 15% Pump $58,140

Total Annual O&M $429,000 Total PW O&M $4,925,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 2.70 $36,509 20 10.910 $398,315

No. Events / Yr 74
Const Cost ($) $9,233,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 80 $15,193 20 10.910 $165,757
Odor Control O&M Capacity (CFM) 31,900 $111,650 20 10.910 $1,218,095
Reserve / Replace 10% Gravity / 15% Pump $22,388

Total Annual O&M $232,000 Total PW O&M $2,797,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$992,823

Tank O&M $52,428

50

14.484 $759,34750

Tank O&M $68,548

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,088 50 14.484 $15,756
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Operation and Maintenance Costs

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 79.63 $350,091 20 10.910 $3,819,470
Sed. Basin O&M Flow Rate (MGD) 79.63 $8,958 50 14.484 $129,742
Screening O&M Flow Rate (MGD) 79.63 $15,193 20 10.910 $165,757
Disinfection O&M Flow Rate (MGD) 79.63 $231,423 20 10.910 $2,524,810
Odor Control O&M Capacity (CFM) 12,100.00 $42,350 20 10.910 $462,036
Reserve / Replace 10% Gravity / 15% Pump $63,969

Total Annual O&M $649,000 Total PW O&M $7,166,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 87.59 $373,109 20 10.910 $4,070,592
HREOP O&M Flow Rate (MGD) 79.63 $305,643 20 10.910 $3,334,550
Screening O&M Flow Rate (MGD) 79.63 $15,193 20 10.910 $165,757
Disinfection O&M Flow Rate (MGD) 87.59 $245,258 20 10.910 $2,675,747
Odor Control O&M Capacity (CFM) 1,150.00 $4,025 20 10.910 $43,913
Reserve / Replace 10% Gravity / 15% Pump $105,513

Total Annual O&M $944,000 Total PW O&M $10,396,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 87.59 $373,109 20 10.910 $4,070,592
Swirl / Vortex O&M Flow Rate (MGD) 79.63 $8,958 20 10.910 $97,730
Screening O&M Flow Rate (MGD) 79.63 $15,193 20 10.910 $165,757
Disinfection O&M Flow Rate (MGD) 87.59 $245,258 20 10.910 $2,675,747
Odor Control O&M Capacity (CFM) 12,250.00 $42,875 20 10.910 $467,764
Reserve / Replace 10% Gravity / 15% Pump $74,185

Total Annual O&M $686,000 Total PW O&M $7,552,000

DM Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 79.63 $350,091 20 10.910 $3,819,470
Screening O&M Flow Rate (MGD) 79.63 $15,193 20 10.910 $165,757
Disinfection O&M Flow Rate (MGD) 79.63 $231,423 20 10.910 $2,524,810
Odor Control O&M Capacity (CFM) 1,230.00 $4,305 20 10.910 $46,967
Reserve / Replace 10% Gravity / 15% Pump $62,506

Total Annual O&M $602,000 Total PW O&M $6,620,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $97.7 $97,657,000 $0
1 $97.7 $97,657,000 $0
2 $97.7 $97,657,000 $0
4 $97.7 $97,657,000 $0
6 $97.7 $97,657,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $81.5 $74,211,359 $7,249,000
1 $56.0 $52,343,352 $3,638,000
2 $52.8 $49,299,799 $3,530,000
4 $50.8 $47,489,619 $3,313,000
6 $44.2 $41,447,704 $2,797,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $62.0 $53,785,359 $8,215,000
1 $41.5 $36,377,352 $5,078,000
2 $40.2 $35,247,799 $4,978,000
4 $38.5 $33,686,619 $4,787,000
6 $34.6 $30,252,704 $4,330,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $74.9 $67,555,359 $7,298,000
1 $64.3 $57,710,352 $6,601,000
2 $59.8 $53,555,799 $6,239,000
4 $56.6 $50,778,619 $5,791,000
6 $48.4 $43,483,704 $4,925,000
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Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $67.7 $56,803,000 $10,905,000
1 $65.8 $55,300,000 $10,525,000
2 $60.6 $50,693,000 $9,880,000
4 $56.6 $47,511,000 $9,055,000
6 $47.3 $39,702,000 $7,552,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $91.9 $77,303,000 $14,621,000
1 $88.9 $74,710,000 $14,166,000
2 $81.5 $68,155,000 $13,338,000
4 $75.1 $62,784,000 $12,332,000
6 $61.5 $51,140,000 $10,396,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $84.5 $74,125,238 $10,339,000
1 $83.3 $73,289,352 $9,993,000
2 $78.4 $69,022,799 $9,362,000
4 $74.9 $66,295,619 $8,608,000
6 $66.5 $59,286,704 $7,166,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $60.3 $50,861,000 $9,404,000
1 $58.7 $49,565,000 $9,102,000
2 $53.9 $45,305,000 $8,554,000
4 $50.5 $42,591,000 $7,891,000
6 $42.0 $35,426,000 $6,620,000

Integrated Outfalls COMBINATION-INDIVIDUAL OUTFALLS
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $174.7 $94,342,000 $80,387,000
1 $174.7 $94,342,000 $80,387,000
2 $174.7 $94,342,000 $80,387,000
4 $174.7 $94,342,000 $80,387,000
6 $174.7 $94,342,000 $80,387,000

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Cost Summary

Figure 3 – Downtown Monongahela Region Alternative Costs
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Exceedance Summary

Region Name Downtown Monongahela Results Summary

Structures within Region Number of Events: 74
Model ID Downtown Monongahela.1 Peak Volume: 1,273,265 ft3

Structure Type Regional 9.52 MG
PWSA Sewershed Downtown Monongahela Total Volume: 8,343,627 ft3

Stream of Discharge Monongahela River 62.41 MG
NPDES Permit Number N/A Peak Rate: 211.24 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:23 2217 1/5/2005 14:45 1273264.60 9524.656 0 40.56 18

5/13/2005 22:30 161 5/13/2005 22:45 517823.19 3873.576 1 180.83 3
11/29/2005 6:45 459 11/29/2005 7:30 499352.19 3735.404 2 44.29 17

1/11/2005 8:37 1162 1/12/2005 1:30 465551.23 3482.556 3 54.22 10

8/20/2005 18:15 129 8/20/2005 18:30 459066.03 3434.043 4 182.76 2
2/14/2005 6:00 1012 2/14/2005 19:50 449245.26 3360.579 5 20.49 36

11/14/2005 21:37 423 11/15/2005 4:00 361113.46 2701.309 6 52.50 12

3/28/2005 9:01 693 3/28/2005 10:15 352257.12 2635.059 7 36.97 22

7/5/2005 16:15 134 7/5/2005 17:00 291432.56 2180.061 8 149.67 5
4/23/2005 3:45 85 4/23/2005 4:15 266893.17 1996.494 9 200.97 1
1/3/2005 8:57 1025 1/3/2005 13:55 263154.92 1968.530 10 29.76 29

9/29/2005 5:16 88 9/29/2005 5:45 249985.43 1870.016 11 211.24 0
4/1/2005 19:35 1134 4/2/2005 6:40 227047.95 1698.432 12 35.22 23

10/25/2005 1:25 1094 10/25/2005 3:50 223603.84 1672.669 13 21.17 34

7/26/2005 19:45 65 7/26/2005 20:00 213503.27 1597.111 14 161.47 4
8/29/2005 11:33 247 8/29/2005 13:45 156538.11 1170.983 15 123.21 6

1/8/2005 1:06 423 1/8/2005 5:15 153119.42 1145.410 16 46.53 16

1/13/2005 22:34 295 1/14/2005 2:15 147452.93 1103.022 17 24.62 31

2/9/2005 15:15 139 2/9/2005 16:45 129914.48 971.825 18 64.83 9

3/23/2005 2:23 741 3/23/2005 12:35 116608.94 872.293 19 20.50 35

2/20/2005 15:39 680 2/20/2005 20:05 112231.69 839.549 20 37.55 21

5/28/2005 8:31 631 5/28/2005 9:30 104024.73 778.157 21 35.11 24

5/11/2005 22:31 123 5/12/2005 0:00 103041.58 770.803 22 38.98 19

12/15/2005 11:42 551 12/15/2005 14:00 98599.52 737.574 23 29.86 28

5/14/2005 8:33 870 5/14/2005 16:30 90749.57 678.852 24 50.53 13

10/7/2005 9:02 246 10/7/2005 10:50 85509.55 639.654 25 33.42 25

10/21/2005 19:01 739 10/22/2005 7:00 75804.11 567.053 26 23.82 32

10/24/2005 12:38 350 10/24/2005 14:45 75602.36 565.543 27 13.93 43

7/15/2005 17:28 70 7/15/2005 18:00 62918.65 470.663 28 48.73 14

6/11/2005 17:37 53 6/11/2005 17:50 56943.75 425.968 29 48.52 15

5/23/2005 16:20 50 5/23/2005 16:45 52009.45 389.057 30 32.76 26

7/25/2005 13:15 329 7/25/2005 13:30 50941.21 381.066 31 67.66 7

11/9/2005 4:15 40 11/9/2005 4:30 50749.84 379.634 32 66.89 8

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

M-1 thru M-5 

Region 1
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

4/22/2005 15:51 203 4/22/2005 18:05 50410.81 377.098 33 17.92 37

10/22/2005 15:46 113 10/22/2005 16:45 46773.19 349.887 34 23.26 33

11/16/2005 4:01 493 11/16/2005 4:20 39080.39 292.341 35 37.86 20

11/6/2005 9:51 29 11/6/2005 10:05 37877.18 283.340 36 52.93 11

7/16/2005 9:22 168 7/16/2005 11:35 34622.93 258.997 37 29.26 30

11/1/2005 15:15 162 11/1/2005 16:30 30587.61 228.811 38 15.06 41

3/27/2005 16:45 100 3/27/2005 17:05 30242.36 226.228 39 9.12 47

2/16/2005 6:59 104 2/16/2005 8:15 30183.27 225.786 40 9.39 46

8/27/2005 15:17 46 8/27/2005 15:35 29512.56 220.769 41 32.07 27

8/8/2005 8:44 90 8/8/2005 9:45 27218.17 203.606 42 10.28 45

7/17/2005 16:23 81 7/17/2005 16:50 20345.40 152.194 43 17.17 39

6/3/2005 8:58 51 6/3/2005 9:20 16327.48 122.138 44 13.38 44

11/9/2005 19:26 33 11/9/2005 19:45 15321.61 114.613 45 17.75 38

9/26/2005 5:36 273 9/26/2005 5:50 13518.66 101.126 46 16.39 40

6/14/2005 18:57 57 6/14/2005 19:30 11914.69 89.128 47 7.40 49

12/25/2005 12:35 80 12/25/2005 13:05 8270.67 61.869 48 3.26 58

7/21/2005 14:22 31 7/21/2005 14:45 8058.75 60.283 49 14.34 42

4/3/2005 1:40 299 4/3/2005 6:20 7213.43 53.960 50 5.01 55

1/30/2005 12:50 30 1/30/2005 13:05 7116.56 53.235 51 8.14 48

12/9/2005 3:57 37 12/9/2005 4:15 7007.47 52.419 52 6.28 50

5/20/2005 3:09 323 5/20/2005 6:20 6668.89 49.887 53 6.14 52

11/8/2005 14:47 42 11/8/2005 15:15 5775.11 43.201 54 6.02 53

4/20/2005 19:38 234 4/20/2005 19:50 4415.93 33.033 55 6.17 51

1/26/2005 4:46 67 1/26/2005 5:05 4233.07 31.665 56 3.20 59

6/16/2005 11:14 339 6/16/2005 11:35 3658.40 27.367 57 5.47 54

10/21/2005 7:21 29 10/21/2005 7:35 3383.88 25.313 58 4.86 56

1/7/2005 7:35 97 1/7/2005 8:25 2912.37 21.786 59 0.77 63

5/7/2005 13:18 30 5/7/2005 13:40 2167.52 16.214 60 4.36 57

1/12/2005 17:29 224 1/12/2005 21:00 810.00 6.059 61 0.09 67

8/26/2005 20:54 35 8/26/2005 21:25 642.81 4.809 62 1.48 60

4/30/2005 4:30 143 4/30/2005 4:45 555.57 4.156 63 1.40 61

9/16/2005 21:31 18 9/16/2005 21:45 360.43 2.696 64 0.92 62

11/24/2005 9:40 12 11/24/2005 9:45 114.07 0.853 65 0.35 64

6/28/2005 18:07 11 6/28/2005 18:15 71.01 0.531 66 0.20 65

9/23/2005 2:55 8 9/23/2005 3:00 44.68 0.334 67 0.16 66

3/24/2005 9:42 17 3/24/2005 9:45 42.09 0.315 68 0.06 69

7/18/2005 7:53 11 7/18/2005 8:00 32.69 0.245 69 0.07 68

11/14/2005 0:12 10 11/14/2005 0:15 24.98 0.187 70 0.06 70

4/23/2005 11:58 12 4/23/2005 12:05 23.62 0.177 71 0.03 73

4/27/2005 0:23 9 4/27/2005 0:30 20.90 0.156 72 0.04 71

6/17/2005 1:29 6 6/17/2005 1:30 11.84 0.089 73 0.03 72

DM Regional Alternative Sizing & Costs.xls SW-E-0021.pdf



Exceedance Summary

Region Name Downtown Monongahela Results Summary

Structures within Region Number of Events: 74
Model ID Downtown Monongahela.1 Peak Volume: 1,273,265 ft3

Structure Type Regional 9.52 MG
PWSA Sewershed Downtown Monongahela Total Volume: 8,343,627 ft3

Stream of Discharge Monongahela River 62.41 MG
NPDES Permit Number N/A Peak Rate: 211.24 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

M-1 thru M-5 

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Downtown Monongahela Region CSO Volume
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Figure 2 - Downtown Monongahela Region CSO Peak Flow Rate
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Downtown Monongahela Regional Report 1 

E.3.1 DM - DOWNTOWN MONONGAHELA REGION 

Description of Region 

The Downtown Monongahela Region is located along the northern bank of the Monongahela 

River in the Downtown Monongahela Business District neighborhood. The Region consists of 

the following sewersheds/tributary areas:  

• M-01, NPDES# 001FM01 

• M-02, NPDES# 001LM02  

• M-03, NPDES# 001MM03 

• M-03A, NPDES# 001MM03A  

• M-04, NPDES# 001SM04  

• M-05, NPDES# 002NM05  

The Region serves approximately 485 acres of commercial and residential property in the 

Downtown Monongahela Business District neighborhood within the City of Pittsburgh. The 

Region’s collection and conveyance system consists of approximately 124,000 linear feet (23 

miles) of sewers and 564 manholes.  Nearly all of the service area is combined sewer.  

Attachment 1 – Downtown Monongahela Region Tributary Area Map illustrates the location of 

the trunk sewers, outfalls, regulators, and overall tributary area. 

The Downtown Monongahela Region typically experiences 74 overflow events during the 

Typical Year Baseline Condition simulation (2005).  The maximum overflow volume during the 

Typical Year Baseline Conditions simulation (2005) discharging from the Downtown 

Monongahela Region is 9.52 MG.  The peak overflow rate during the Typical Year Baseline 

Conditions simulation (2005) discharging from the Downtown Monongahela Region is 

approximately 211 CFS.  Figure 1 – Downtown Monongahela Region CSO Volume and Figure 2 

– Downtown Monongahela Region CSO Peak Flow Rate illustrate the CSO volume and peak  
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Figure 1 - Downtown Monongahela Region CSO Volume
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Figure 2 - Downtown Monongahela Region CSO Peak Flow Rate
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Downtown Monongahela Regional Report 3 

flow characteristics of the 21 largest CSO events during the Typical Year Baseline Conditions 

simulation (2005). 

Regional consolidation sewers are typically a necessary component of all storage and treatment 

alternatives.  They collect overflows from individual outfalls and convey those flows to the 

Regional storage or treatment alternative. A consolidation sewer of up to 3,500 feet long could 

be required for the Downtown Monongahela Region, depending upon where the final CSO 

control alternative was sited. 

There appears to be a limited amount of available space for potential storage or treatment 

facilities in close proximity to Outfall M-01.  Bordering this location are the Fort Pitt Bridge and 

on-ramps, I-376 and on-ramps, and the Monongahela River.  Within the confines of these critical 

infrastructure and natural boundaries is approximately 0.7 acres of property where a storage or 

treatment facility could potentially be located.  

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the 

Downtown Monongahela Region outfalls.  Attachment 2 - CSO Alternatives Development 

Worksheet identifies the technologies that have been brought forward to be included in Regional 

CSO control alternatives.  The following paragraphs describe these alternatives in more detail. 

Integrated Alternatives 

Integrated Outfalls  

• Construct the highest ranked outfall-specific CSO control alternative for each outfall within 

the Region in lieu of a single Regional control alternative.  This combination of highest 

ranked outfall-specific alternatives may include different types of CSO control technologies, 

but would not require a Regional consolidation sewer. 

SW-E-0022.pdf



 

Downtown Monongahela Regional Report 4 

Collection System Control Alternatives  

CS4-DM: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  It should be noted that approximately 

10 acres of the Region are already separated.  The separation of sanitary and storm sewers 

would reduce the hydraulic loadings from the entire Region.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs.   

Storage Alternatives 

S2-DM: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

S3-DM: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-DM: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

SW-E-0022.pdf



 

Downtown Monongahela Regional Report 5 

Treatment Alternatives 

T1-DM: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  

T2-DM: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

T3-DM: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-DM: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 
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Downtown Monongahela Regional Report 6 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Downtown Monongahela Region Alternative Costs illustrates the planning level 

present worth costs associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 

untreated overflows per year. 

Figure 3 – Downtown Monongahela Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.3.1 DM – DOWNTOWN MONONGAHELA REGION. 
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Downtown Monongahela Regional Report 7 

Recommendations 

It is recommended that the following alternatives be carried forward to the next level of analysis: 

• S3-DM:  Tunnel Storage.  This alternative resulted in the highest scores for control levels 

of 0, 1, 2, 4 and 6 events per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 

Significant Issues 

Significant issues associated with the highly ranked alternatives include 

General 

1. Traffic control and congestion on Fort Pitt Boulevard and I-376 

2. Proximity of work to high-rise buildings, highways, and rail lines 

S3 – Tunnel Storage 

1. Must determine accurate and detailed geologic conditions prior to proceeding 

2. Requires local WWTP capacity for stored volume 

3. Significant construction required 

4. Near surface consolidation system can be difficult to construct 
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Downtown Monongahela Regional Report 9 

Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Downtown Monongahela Region - 0 Overflows / Year
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Alternative Scoring Sheet - Downtown Monongahela Region - 1 Overflow / Year
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Alternative Scoring Sheet - Downtown Monongahela Region - 2 Overflows / Year
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Alternative Scoring Sheet - Downtown Monongahela Region - 4 Overflows / Year
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Attachment 4
Facilities Boundary Map
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1

5
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

5 5 5

1

5

55
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

31 3 4 4
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

2 2 2 2 2

2 2 2 2

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5

33
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 5 5
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

41 5 5 5
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

3 3 3

3

5

33
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 5 5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

44 4 4 4

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

3 3 3 3 3

2 2 2 2

3
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

1 1 1

1

Actual Scores

1 1 1

11
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

12 1 1 1
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

1 1 1 1 1

2 2 2 2

3
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

4 4 4 4 4

3 3 3 3

3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3

22
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

2 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 2 2
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

4 4 4 4 4

4 4 4 4

41 5 5 5
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

1 2 2 2 2

2 2 2 2

3
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

3 3 3

1

5

34
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 4 3
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.520

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.722

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.742

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.742

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.705

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.557

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.832

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.815

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.815

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.746

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.594

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.667

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.651

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.688

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.651

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.504

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.472

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.472

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.472

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.472

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.430

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.611

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.487

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.720

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.688

Integrated Outfalls

Integrated Outfalls

Integrated Outfalls
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.752

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.651

Integrated Outfalls

Integrated Outfalls
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Alternative Scoring Sheet
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Alternative Scoring Sheet - Second Avenue Region - 1 Overflow / Year
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Alternative Scoring Sheet - Second Avenue Region - 2 Overflows / Year
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Alternative Scoring Sheet - Second Avenue Region - 4 Overflows / Year
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Alternative Scoring Sheet - Second Avenue Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 0
Peak Volume 3,534,438 CF

 26.44 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 321.91 CFS

208.04 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                               900 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 180,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 5                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 195,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 392,040 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 784,000$                    
180,979,000$                                              

SEWER SEPARATION
Capital Costs - Second Avenue Region 

0 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 0
Peak Volume 3,534,438 CF

 26.44 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 321.91 CFS

208.04 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 26.44 3,534,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 33.05 4,418,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,253                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 75,053,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 26.44 40.91 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 6,803,000$                 430,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 107.30 Peak Flow / # drop shaft

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 20 Input by Engineer

Construction Cost (Consolidation Pipe) 359,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,627,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 331,350 = ACH x Volume / 60

Construction Cost (Odor Control) 8,644,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 208.04 Ref: CSO Statistics

Construction Cost (Screening) 10,045,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 26.44 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.22 = Peak Vol/DW Time

Construction Cost 14,431,144$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,926,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 6,609 250 SF / MGD
Land Required - Odor Control (SF) 16,568 500 SF / 10,000 CFM
Land Required - Screening (SF) 52,010 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 113,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 226,000$                    
117,917,144$                                              TOTAL CAPITAL COST

Capital Costs - Second Avenue Region 

0 Overflows / Year
TUNNEL STORAGE

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 0
Peak Volume 3,534,438 CF

 26.44 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 321.91 CFS

208.04 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 26.44 3,534,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 31.10 4,158,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 646 = (Vol / SWD * 1.5)1/2

Width (Ft) 431 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 31.24 4,176,390 Sufficient Volume
Tank Area (SF) 278,000 = Length x Width

Construction Cost (Storage Tank) 33,464,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 208.04 321.91 = Peak Rate
Force Main Diameter (In) 99 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 27,032,000$               1,273,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.91 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 722,000$                    10,115,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,237,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 31,190 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,357,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 208.04 Ref: CSO Statistics

Construction Cost (Screening) 10,045,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 26.44 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.22 = Peak Vol/DW Time

Construction Cost 14,431,144$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 413,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 826,000$                    
101,971,144$                                              TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Second Avenue Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 0
Peak Volume 3,534,438 CF

 26.44 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 321.91 CFS

208.04 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 26.44 3,534,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 31.10 4,158,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 646 = (Vol / SWD * 1.5)1/2

Width (Ft) 431 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 31.24 4,176,390 Sufficient Volume
Tank Area (SF) 278,000 = Length x Width

Construction Cost (Storage Tank) 82,333,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 26.44 40.91 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 4,877,000$                 430,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.91 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 722,000$                    10,115,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,237,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 311,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 8,243,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 208.04 Ref: CSO Statistics

Construction Cost (Screening) 10,045,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 26.44 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.22 = Peak Vol/DW Time

Construction Cost 14,431,144$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 413,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 826,000$                    
134,728,144$                                              TOTAL CAPITAL COST

Capital Costs - Second Avenue Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 0
Peak Volume 3,534,438 CF

 26.44 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 321.91 CFS

208.04 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 208.04 321.91                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 22

Construction Cost (Swirl / Vortex) 7,875,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 228.84 354.10 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 104 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 29,570,000$               1,353,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.91 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 722,000$                    10,115,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 635,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 31,750 = ACH x Volume / 60

Construction Cost (Odor Control) 1,376,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 208.04 Ref: CSO Statistics

Construction Cost (Screening) 10,045,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 228.84 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 237 113
Passes / Detention (Min) 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,696,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 216,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 432,000$                    
66,890,000$                                                TOTAL CAPITAL COST

Capital Costs - Second Avenue Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 0
Peak Volume 3,534,438 CF

 26.44 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 321.91 CFS

208.04 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 208.04 321.91 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 34,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 264 OK =(Surf Area x 2)1/2

Width (Ft) 132 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 3.13 418,176

Construction Cost (CSOTF) 17,744,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 208.04 321.91 = Peak Rate
Force Main Diameter (In) 99 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 27,032,000$               1,273,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.91 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 722,000$                    10,115,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 627,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 31,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,362,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 208.04 Ref: CSO Statistics

Construction Cost (Screening) 10,045,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 208.04 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 226 108
Passes / Detention (Min) 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,546,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.13 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.56 = Peak Vol/DW Time

Construction Cost 8,759,346$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 89,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 178,000$                    
82,482,346$                                                

Capital Costs - Second Avenue Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 0
Peak Volume 3,534,438 CF

 26.44 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 321.91 CFS

208.04 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 208.04 321.91                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,450 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 71 OK =(Surf Area x 2)1/2

Width (Ft) 36 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 37,983,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 228.84 354.10 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 104 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 29,570,000$               1,353,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.91 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 722,000$                    10,115,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 61,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 3,050 = ACH x Volume / 60

Construction Cost (Odor Control) 219,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 208.04 Ref: CSO Statistics

Construction Cost (Screening) 10,045,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 228.84 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 237 113
Passes / Detention (Min) 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,696,000$                 4,426,000$                 

Construction Cost (Disinfection) 7,122,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 119,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 238,000$                    
100,073,000$                                              

Capital Costs - Second Avenue Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 0
Peak Volume 3,534,438 CF

 26.44 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 321.91 CFS

208.04 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 208.04 321.91 Ref: CSO Statistics

Construction Cost (Screening) 10,045,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 208.04 321.91 = Peak Flow x % Req Pump
Force Main Diameter (In) 99 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 27,032,000$               1,273,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.91 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 722,000$                    10,115,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 64,400 =CFS x 200
Odor Control Flow Rate (CFM) 3,220 = ACH x Volume / 60

Construction Cost (Odor Control) 229,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 208.04 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 226 108
Passes / Detention (Min) 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,546,000$                 4,112,000$                 

Construction Cost (Disinfection) 6,658,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 45,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 90,000$                      
58,870,000$                                                

Capital Costs - Second Avenue Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 1
Peak Volume 1,259,587 CF

 9.42 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 272.87 CFS

176.35 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 900 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 180,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 392,040 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 784,000$                    
180,784,000$                                              TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Second Avenue Region 

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 1
Peak Volume 1,259,587 CF

 9.42 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 272.87 CFS

176.35 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 9.42 1,260,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 11.78 1,575,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 18 Input by Engineer
Tunnel Volume / Ft length (CF) 254.34                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,192                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 27,254,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 9.42 14.58 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 2,751,000$                 291,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 90.96 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 282,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,363,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 118,150 = ACH x Volume / 60

Construction Cost (Odor Control) 3,853,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 176.35 Ref: CSO Statistics

Construction Cost (Screening) 8,577,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.42 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.71 = Peak Vol/DW Time

Construction Cost 10,288,487$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,926,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,355 250 SF / MGD
Land Required - Odor Control (SF) 5,908 500 SF / 10,000 CFM
Land Required - Screening (SF) 44,088 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 90,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 180,000$                    
55,402,487$                                                

Capital Costs - Second Avenue Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 1
Peak Volume 1,259,587 CF

 9.42 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 272.87 CFS

176.35 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 9.42 1,260,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 11.08 1,482,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 386 = (Vol / SWD * 1.5)1/2

Width (Ft) 258 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 11.17 1,493,820 Sufficient Volume
Tank Area (SF) 100,000 = Length x Width

Construction Cost (Storage Tank) 10,869,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 176.35 272.87 = Peak Rate
Force Main Diameter (In) 91 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 23,166,000$               1,148,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 272.87 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    9,101,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,223,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 11,120 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 605,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 176.35 Ref: CSO Statistics

Construction Cost (Screening) 8,577,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.42 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.71 = Peak Vol/DW Time

Construction Cost 10,288,487$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 160,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 320,000$                    
67,383,487$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Second Avenue Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 1
Peak Volume 1,259,587 CF

 9.42 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 272.87 CFS

176.35 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 9.42 1,260,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 11.08 1,482,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 386 = (Vol / SWD * 1.5)1/2

Width (Ft) 258 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 11.17 1,493,820 Sufficient Volume
Tank Area (SF) 100,000 = Length x Width

Construction Cost (Storage Tank) 29,930,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 9.42 14.58 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 2,751,000$                 291,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 272.87 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    9,101,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,223,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 111,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,672,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 176.35 Ref: CSO Statistics

Construction Cost (Screening) 8,577,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.42 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.71 = Peak Vol/DW Time

Construction Cost 10,288,487$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 160,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 320,000$                    
68,239,487$                                                

Capital Costs - Second Avenue Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 1
Peak Volume 1,259,587 CF

 9.42 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 272.87 CFS

176.35 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 176.35 272.87                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 19

Construction Cost (Swirl / Vortex) 7,119,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 193.99 300.16 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 96 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 25,318,000$               1,225,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 272.87 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    9,101,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 548,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 27,400 = ACH x Volume / 60

Construction Cost (Odor Control) 1,226,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 176.35 Ref: CSO Statistics

Construction Cost (Screening) 8,577,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 193.99 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 218 104
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,607,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 183,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 366,000$                    
58,848,000$                                                

Capital Costs - Second Avenue Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 1
Peak Volume 1,259,587 CF

 9.42 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 272.87 CFS

176.35 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 176.35 272.87 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 29,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 243 OK =(Surf Area x 2)1/2

Width (Ft) 122 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.66 355,752

Construction Cost (CSOTF) 17,313,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 176.35 272.87 = Peak Rate
Force Main Diameter (In) 91 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 23,166,000$               1,148,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 272.87 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    9,101,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 534,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 26,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,201,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 176.35 Ref: CSO Statistics

Construction Cost (Screening) 8,577,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 176.35 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 208 99
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,556,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.42 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.71 = Peak Vol/DW Time

Construction Cost 10,288,487$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 76,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 152,000$                    
76,811,487$                                                

Capital Costs - Second Avenue Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 1
Peak Volume 1,259,587 CF

 9.42 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 272.87 CFS

176.35 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 176.35 272.87                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,080 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 65 OK =(Surf Area x 2)1/2

Width (Ft) 33 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 31,822,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 193.99 300.16 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 96 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 25,318,000$               1,225,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 272.87 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    9,101,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 51,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,550 = ACH x Volume / 60

Construction Cost (Odor Control) 191,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 176.35 Ref: CSO Statistics

Construction Cost (Screening) 8,577,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 193.99 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 218 104
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,607,000$                 3,881,000$                 

Construction Cost (Disinfection) 6,488,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 104,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 208,000$                    
86,239,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Second Avenue Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 88

Number of Overflows / Year 1
Peak Volume 1,259,587 CF

 9.42 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 272.87 CFS

176.35 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 176.35 272.87 Ref: CSO Statistics

Construction Cost (Screening) 8,577,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 176.35 272.87 = Peak Flow x % Req Pump
Force Main Diameter (In) 91 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 23,166,000$               1,148,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 272.87 Ref: CSO Statistics

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    9,101,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 54,600 =CFS x 200
Odor Control Flow Rate (CFM) 2,730 = ACH x Volume / 60

Construction Cost (Odor Control) 201,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 176.35 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 208 99
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,556,000$                 3,603,000$                 

Construction Cost (Disinfection) 6,159,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 41,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 82,000$                      
51,743,000$                                                

Capital Costs - Second Avenue Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 2
Peak Volume 1,037,656 CF

 7.76 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 250.78 CFS

162.07 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 900 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 180,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 392,040 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 784,000$                    
180,784,000$                                              TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - Second Avenue Region 
SEWER SEPARATION

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 2
Peak Volume 1,037,656 CF

 7.76 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 250.78 CFS

162.07 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 7.76 1,038,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 9.70 1,298,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 16 Input by Engineer
Tunnel Volume / Ft length (CF) 200.96                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,459                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 24,050,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.76 12.01 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 2,571,000$                 272,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 83.59 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 282,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,947,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 97,350 = ACH x Volume / 60

Construction Cost (Odor Control) 3,310,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 162.07 Ref: CSO Statistics

Construction Cost (Screening) 7,916,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.76 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.88 = Peak Vol/DW Time

Construction Cost 9,884,996$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,926,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,940 250 SF / MGD
Land Required - Odor Control (SF) 4,868 500 SF / 10,000 CFM
Land Required - Screening (SF) 40,518 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 85,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 170,000$                    
50,381,996$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - Second Avenue Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 2
Peak Volume 1,037,656 CF

 7.76 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 250.78 CFS

162.07 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.76 1,038,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.13 1,221,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 350 = (Vol / SWD * 1.5)1/2

Width (Ft) 234 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.19 1,228,500 Sufficient Volume
Tank Area (SF) 82,000 = Length x Width

Construction Cost (Storage Tank) 8,800,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 162.07 250.78 = Peak Rate
Force Main Diameter (In) 88 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 21,424,000$               1,103,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 250.78 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    8,862,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,832,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,160 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 519,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 162.07 Ref: CSO Statistics

Construction Cost (Screening) 7,916,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.76 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.88 = Peak Vol/DW Time

Construction Cost 9,884,996$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 135,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 270,000$                    
62,087,996$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Second Avenue Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 2
Peak Volume 1,037,656 CF

 7.76 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 250.78 CFS

162.07 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.76 1,038,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.13 1,221,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 350 = (Vol / SWD * 1.5)1/2

Width (Ft) 234 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.19 1,228,500 Sufficient Volume
Tank Area (SF) 82,000 = Length x Width

Construction Cost (Storage Tank) 24,817,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.76 12.01 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 2,571,000$                 272,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 250.78 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    8,862,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,832,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 91,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,156,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 162.07 Ref: CSO Statistics

Construction Cost (Screening) 7,916,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.76 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.88 = Peak Vol/DW Time

Construction Cost 9,884,996$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 135,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 270,000$                    
61,057,996$                                                

Capital Costs - Second Avenue Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 2
Peak Volume 1,037,656 CF

 7.76 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 250.78 CFS

162.07 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 162.07 250.78                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 17

Construction Cost (Swirl / Vortex) 6,761,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 178.28 275.86 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 92 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 23,402,000$               1,164,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 250.78 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    8,862,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 490,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 24,500 = ACH x Volume / 60

Construction Cost (Odor Control) 1,123,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 162.07 Ref: CSO Statistics

Construction Cost (Screening) 7,916,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 178.28 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 209 100
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,563,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 168,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 336,000$                    
55,436,000$                                                

Capital Costs - Second Avenue Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 2
Peak Volume 1,037,656 CF

 7.76 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 250.78 CFS

162.07 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 162.07 250.78 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 27,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 234 OK =(Surf Area x 2)1/2

Width (Ft) 117 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.46 328,536

Construction Cost (CSOTF) 17,150,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 162.07 250.78 = Peak Rate
Force Main Diameter (In) 88 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 21,424,000$               1,103,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 250.78 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    8,862,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 493,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 24,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,128,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 162.07 Ref: CSO Statistics

Construction Cost (Screening) 7,916,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 162.07 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 199 95
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,492,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.76 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.88 = Peak Vol/DW Time

Construction Cost 9,884,996$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 70,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 140,000$                    
73,408,996$                                                

Capital Costs - Second Avenue Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 2
Peak Volume 1,037,656 CF

 7.76 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 250.78 CFS

162.07 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 162.07 250.78                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,910 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 63 OK =(Surf Area x 2)1/2

Width (Ft) 31 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 29,111,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 178.28 275.86 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 92 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 23,402,000$               1,164,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 250.78 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    8,862,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 47,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,350 = ACH x Volume / 60

Construction Cost (Odor Control) 179,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 162.07 Ref: CSO Statistics

Construction Cost (Screening) 7,916,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 178.28 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 209 100
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,563,000$                 3,642,000$                 

Construction Cost (Disinfection) 6,205,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 97,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 194,000$                    
80,342,000$                                                

Capital Costs - Second Avenue Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 2
Peak Volume 1,037,656 CF

 7.76 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 250.78 CFS

162.07 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 162.07 250.78 Ref: CSO Statistics

Construction Cost (Screening) 7,916,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 162.07 250.78 = Peak Flow x % Req Pump
Force Main Diameter (In) 88 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 21,424,000$               1,103,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 250.78 Ref: CSO Statistics

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 603,000$                    8,862,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 50,200 =CFS x 200
Odor Control Flow Rate (CFM) 2,510 = ACH x Volume / 60

Construction Cost (Odor Control) 188,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 162.07 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 199 95
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,492,000$                 3,373,000$                 

Construction Cost (Disinfection) 5,865,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 40,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 80,000$                      
48,747,000$                                                

Capital Costs - Second Avenue Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 4
Peak Volume 758,947 CF

 5.68 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 187.83 CFS

121.39 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 900 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 180,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 392,040 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 784,000$                    
180,784,000$                                              

Capital Costs - Second Avenue Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 4
Peak Volume 758,947 CF

 5.68 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 187.83 CFS

121.39 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 5.68 759,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 7.10 949,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14 Input by Engineer
Tunnel Volume / Ft length (CF) 153.86                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,168                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 19,431,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.68 8.78 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 2,301,000$                 245,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 62.61 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 282,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,424,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 71,200 = ACH x Volume / 60

Construction Cost (Odor Control) 2,590,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 121.39 Ref: CSO Statistics

Construction Cost (Screening) 6,032,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.68 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.84 = Peak Vol/DW Time

Construction Cost 9,378,445$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,926,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,419 250 SF / MGD
Land Required - Odor Control (SF) 3,560 500 SF / 10,000 CFM
Land Required - Screening (SF) 30,347 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 73,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 146,000$                    
42,331,445$                                                TOTAL CAPITAL COST

Capital Costs - Second Avenue Region 
TUNNEL STORAGE
4 Overflows / Year

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 4
Peak Volume 758,947 CF

 5.68 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 187.83 CFS

121.39 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.68 759,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.68 893,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 300 = (Vol / SWD * 1.5)1/2

Width (Ft) 200 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.73 900,000 Sufficient Volume
Tank Area (SF) 60,000 = Length x Width

Construction Cost (Storage Tank) 6,258,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 121.39 187.83 = Peak Rate
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 16,461,000$               930,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 187.83 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    6,833,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,340,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 6,700 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 406,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 121.39 Ref: CSO Statistics

Construction Cost (Screening) 6,032,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.68 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.84 = Peak Vol/DW Time

Construction Cost 9,378,445$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 104,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 208,000$                    
49,660,445$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Second Avenue Region 

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 4
Peak Volume 758,947 CF

 5.68 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 187.83 CFS

121.39 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.68 759,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.68 893,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 300 = (Vol / SWD * 1.5)1/2

Width (Ft) 200 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.73 900,000 Sufficient Volume
Tank Area (SF) 60,000 = Length x Width

Construction Cost (Storage Tank) 18,397,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.68 8.78 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 2,301,000$                 245,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 187.83 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    6,833,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,340,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 67,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,470,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 121.39 Ref: CSO Statistics

Construction Cost (Screening) 6,032,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.68 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.84 = Peak Vol/DW Time

Construction Cost 9,378,445$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 104,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 208,000$                    
49,018,445$                                                

Capital Costs - Second Avenue Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 4
Peak Volume 758,947 CF

 5.68 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 187.83 CFS

121.39 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 121.39 187.83                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 13

Construction Cost (Swirl / Vortex) 5,666,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 133.53 206.61 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 79 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 17,942,000$               972,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 187.83 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    6,833,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 375,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 18,750 = ACH x Volume / 60

Construction Cost (Odor Control) 910,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 121.39 Ref: CSO Statistics

Construction Cost (Screening) 6,032,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 133.53 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 181 87
Passes 7 15.24 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,303,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 126,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 252,000$                    
44,064,000$                                                

Capital Costs - Second Avenue Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 4
Peak Volume 758,947 CF

 5.68 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 187.83 CFS

121.39 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 121.39 187.83 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 20,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 202 OK =(Surf Area x 2)1/2

Width (Ft) 101 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.83 244,824

Construction Cost (CSOTF) 16,747,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 121.39 187.83 = Peak Rate
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 16,461,000$               930,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 187.83 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    6,833,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 367,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 18,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 895,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 121.39 Ref: CSO Statistics

Construction Cost (Screening) 6,032,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 121.39 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 173 82
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,198,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.68 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.84 = Peak Vol/DW Time

Construction Cost 9,378,445$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 54,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 108,000$                    
62,736,445$                                                

Capital Costs - Second Avenue Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 4
Peak Volume 758,947 CF

 5.68 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 187.83 CFS

121.39 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 121.39 187.83                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,430 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 54 OK =(Surf Area x 2)1/2

Width (Ft) 27 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 21,611,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 133.53 206.61 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 79 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 17,942,000$               972,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 187.83 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    6,833,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 35,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,750 = ACH x Volume / 60

Construction Cost (Odor Control) 142,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 121.39 Ref: CSO Statistics

Construction Cost (Screening) 6,032,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 133.53 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 181 87
Passes 7 15.24 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,303,000$                 2,935,000$                 

Construction Cost (Disinfection) 5,238,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 78,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 156,000$                    
62,080,000$                                                

Capital Costs - Second Avenue Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 4
Peak Volume 758,947 CF

 5.68 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 187.83 CFS

121.39 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 121.39 187.83 Ref: CSO Statistics

Construction Cost (Screening) 6,032,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 121.39 187.83 = Peak Flow x % Req Pump
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 16,461,000$               930,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 187.83 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 448,000$                    6,833,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 37,600 =CFS x 200
Odor Control Flow Rate (CFM) 1,880 = ACH x Volume / 60

Construction Cost (Odor Control) 150,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 121.39 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 173 82
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,198,000$                 2,721,000$                 

Construction Cost (Disinfection) 4,919,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 35,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
38,549,000$                                                

Capital Costs - Second Avenue Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 6
Peak Volume 559,906 CF

 4.19 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 116.19 CFS

75.09 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 900 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 180,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 392,040 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 784,000$                    
180,784,000$                                              

Capital Costs - Second Avenue Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 6
Peak Volume 559,906 CF

 4.19 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 116.19 CFS

75.09 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 4.19 560,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 5.24 700,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 12 Input by Engineer
Tunnel Volume / Ft length (CF) 113.04                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,192                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 16,504,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.19 6.48 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 2,079,000$                 228,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 38.73 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consolidation Pipe) 188,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,050,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 52,500 = ACH x Volume / 60

Construction Cost (Odor Control) 2,040,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 75.09 Ref: CSO Statistics

Construction Cost (Screening) 3,889,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.19 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.09 = Peak Vol/DW Time

Construction Cost 9,016,802$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 1,926,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,047 250 SF / MGD
Land Required - Odor Control (SF) 2,625 500 SF / 10,000 CFM
Land Required - Screening (SF) 18,773 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 60,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 120,000$                    
35,990,802$                                                

Capital Costs - Second Avenue Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 6
Peak Volume 559,906 CF

 4.19 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 116.19 CFS

75.09 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.19 560,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.93 659,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 258 = (Vol / SWD * 1.5)1/2

Width (Ft) 172 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.98 665,640 Sufficient Volume
Tank Area (SF) 44,000 = Length x Width

Construction Cost (Storage Tank) 4,492,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 75.09 116.19 = Peak Rate
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 10,813,000$               718,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.19 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    6,021,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 989,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,950 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 321,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 75.09 Ref: CSO Statistics

Construction Cost (Screening) 3,889,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.19 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.09 = Peak Vol/DW Time

Construction Cost 9,016,802$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 82,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 164,000$                    
38,499,802$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Second Avenue Region 
SURFACE STORAGE TANK

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 6
Peak Volume 559,906 CF

 4.19 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 116.19 CFS

75.09 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.19 560,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.93 659,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 258 = (Vol / SWD * 1.5)1/2

Width (Ft) 172 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.98 665,640 Sufficient Volume
Tank Area (SF) 44,000 = Length x Width

Construction Cost (Storage Tank) 13,812,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.19 6.48 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 2,079,000$                 228,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.19 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    6,021,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 989,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 49,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,947,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 75.09 Ref: CSO Statistics

Construction Cost (Screening) 3,889,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.19 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.09 = Peak Vol/DW Time

Construction Cost 9,016,802$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 82,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 164,000$                    
40,221,802$                                                

Capital Costs - Second Avenue Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 6
Peak Volume 559,906 CF

 4.19 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 116.19 CFS

75.09 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 75.09 116.19                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 8

Construction Cost (Swirl / Vortex) 4,225,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 82.60 127.81 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 62 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 11,729,000$               743,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.19 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    6,021,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 231,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 11,550 = ACH x Volume / 60

Construction Cost (Odor Control) 623,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 75.09 Ref: CSO Statistics

Construction Cost (Screening) 3,889,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 82.60 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 143 68
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,764,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 78,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 156,000$                    
32,215,000$                                                

Capital Costs - Second Avenue Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 6
Peak Volume 559,906 CF

 4.19 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 116.19 CFS

75.09 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 75.09 116.19 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 12,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 160 OK =(Surf Area x 2)1/2

Width (Ft) 80 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.15 153,600

Construction Cost (CSOTF) 16,473,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 75.09 116.19 = Peak Rate
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 10,813,000$               718,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.19 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    6,021,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 230,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 11,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 621,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 75.09 Ref: CSO Statistics

Construction Cost (Screening) 3,889,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 75.09 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 136 65
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,662,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.19 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.09 = Peak Vol/DW Time

Construction Cost 9,016,802$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 35,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
52,348,802$                                                

Capital Costs - Second Avenue Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 6
Peak Volume 559,906 CF

 4.19 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 116.19 CFS

75.09 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 75.09 116.19                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 890 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 43 OK =(Surf Area x 2)1/2

Width (Ft) 22 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 13,479,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 82.60 127.81 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 62 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 11,729,000$               743,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.19 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    6,021,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,150 = ACH x Volume / 60

Construction Cost (Odor Control) 102,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 75.09 Ref: CSO Statistics

Construction Cost (Screening) 3,889,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 82.60 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 143 68
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,764,000$                 1,884,000$                 

Construction Cost (Disinfection) 3,648,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 57,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 114,000$                    
42,790,000$                                                

Capital Costs - Second Avenue Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 88

Number of Overflows / Year 6
Peak Volume 559,906 CF

 4.19 MG
Total Volume 17,297,416 CF

 129.38 MG
Peak Rate 116.19 CFS

75.09 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 75.09 116.19 Ref: CSO Statistics

Construction Cost (Screening) 3,889,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 75.09 116.19 = Peak Flow x % Req Pump
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 1,000                          Input by Engineer

Construction Cost (PS / Force Main) 10,813,000$               718,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.19 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 225                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 359,000$                    6,021,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,200 =CFS x 200
Odor Control Flow Rate (CFM) 1,160 = ACH x Volume / 60

Construction Cost (Odor Control) 103,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 75.09 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 136 65
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,662,000$                 1,757,000$                 

Construction Cost (Disinfection) 3,419,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 3                                 Input by Engineer
New Vortex Drop Shaft 3                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 2,706,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 30,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
28,088,000$                                                

Capital Costs - Second Avenue Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

2AV Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 26.44 $167,600 20 10.910 $1,828,510
Length (ft) 6253
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (MGD) 208.04 $32,580 20 10.910 $355,443
Odor Control O&M Capacity (CFM) 331,350 $1,159,725 20 10.910 $12,652,529
Reserve / Replace 10% Gravity / 15% Pump $78,590

Total Annual O&M $1,521,000 Total PW O&M $17,248,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 208.04 $665,030 20 10.910 $7,255,433

No. Events / Yr 88
Const Cost ($) $33,464,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 208 $32,580 20 10.910 $355,443
Odor Control O&M Capacity (CFM) 31,190 $109,165 20 10.910 $1,190,984
Reserve / Replace 10% Gravity / 15% Pump $141,304

Total Annual O&M $945,000 Total PW O&M $10,938,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 26.44 $167,600 20 10.910 $1,828,510

No. Events / Yr 88
Const Cost ($) $82,333,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 208 $32,580 20 10.910 $355,443
Odor Control O&M Capacity (CFM) 311,850 $1,091,475 20 10.910 $11,907,926
Reserve / Replace 10% Gravity / 15% Pump $69,642

Total Annual O&M $1,552,000 Total PW O&M $17,926,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$28,983

$1,994,785

Tank O&M $259,900

Tunnel Storage

Tank O&M $137,727 14.48450

Tunnel Maintenance $2,001 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $3,764,28150
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Operation and Maintenance Costs

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 208.04 $665,030 20 10.910 $7,255,433
Sed. Basin O&M Flow Rate (MGD) 208.04 $23,404 50 14.484 $338,980
Screening O&M Flow Rate (MGD) 208.04 $32,580 20 10.910 $355,443
Disinfection O&M Flow Rate (MGD) 208.04 $415,432 20 10.910 $4,532,336
Odor Control O&M Capacity (CFM) 31,350.00 $109,725 20 10.910 $1,197,093
Reserve / Replace 10% Gravity / 15% Pump $148,243

Total Annual O&M $1,247,000 Total PW O&M $13,828,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 228.84 $708,754 20 10.910 $7,732,462
HREOP O&M Flow Rate (MGD) 208.04 $537,660 20 10.910 $5,865,837
Screening O&M Flow Rate (MGD) 208.04 $32,580 20 10.910 $355,443
Disinfection O&M Flow Rate (MGD) 228.84 $440,267 20 10.910 $4,803,287
Odor Control O&M Capacity (CFM) 3,050.00 $10,675 20 10.910 $116,464
Reserve / Replace 10% Gravity / 15% Pump $259,211

Total Annual O&M $1,730,000 Total PW O&M $19,133,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 228.84 $708,754 20 10.910 $7,732,462
Swirl / Vortex O&M Flow Rate (MGD) 208.04 $23,404 20 10.910 $255,340
Screening O&M Flow Rate (MGD) 208.04 $32,580 20 10.910 $355,443
Disinfection O&M Flow Rate (MGD) 228.84 $440,267 20 10.910 $4,803,287
Odor Control O&M Capacity (CFM) 31,750.00 $111,125 20 10.910 $1,212,367
Reserve / Replace 10% Gravity / 15% Pump $169,754

Total Annual O&M $1,317,000 Total PW O&M $14,529,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 208.04 $665,030 20 10.910 $7,255,433
Screening O&M Flow Rate (MGD) 208.04 $32,580 20 10.910 $355,443
Disinfection O&M Flow Rate (MGD) 208.04 $415,432 20 10.910 $4,532,336
Odor Control O&M Capacity (CFM) 3,220.00 $11,270 20 10.910 $122,955
Reserve / Replace 10% Gravity / 15% Pump $145,161

Total Annual O&M $1,125,000 Total PW O&M $12,411,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 9.42 $84,121 20 10.910 $917,755

Length (ft) 6192
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (MGD) 176.35 $27,730 20 10.910 $302,532
Odor Control O&M Capacity (CFM) 118,150 $413,525 20 10.910 $4,511,533
Reserve / Replace 10% Gravity / 15% Pump $45,034

Total Annual O&M $687,000 Total PW O&M $8,110,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 176.35 $595,516 20 10.910 $6,497,041

No. Events / Yr 88
Const Cost ($) $10,869,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 176 $27,730 20 10.910 $302,532
Odor Control O&M Capacity (CFM) 11,120 $38,920 20 10.910 $424,615
Reserve / Replace 10% Gravity / 15% Pump $119,492

Total Annual O&M $744,000 Total PW O&M $8,520,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 9.42 $84,121 20 10.910 $917,755

No. Events / Yr 88
Const Cost ($) $29,930,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 176 $27,730 20 10.910 $302,532
Odor Control O&M Capacity (CFM) 111,150 $389,025 20 10.910 $4,244,239
Reserve / Replace 10% Gravity / 15% Pump $44,541

Total Annual O&M $630,000 Total PW O&M $7,376,000

14.484 $1,176,643

14.484 $1,866,822

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,982 50 14.484 $28,701

Tank O&M

Tank O&M $128,892

Tunnel Storage

Surface Storage Tank

50

$81,240 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 176.35 $595,516 20 10.910 $6,497,041
Sed. Basin O&M Flow Rate (MGD) 176.35 $19,839 50 14.484 $287,347
Screening O&M Flow Rate (MGD) 176.35 $27,730 20 10.910 $302,532
Disinfection O&M Flow Rate (MGD) 176.35 $375,646 20 10.910 $4,098,278
Odor Control O&M Capacity (CFM) 26,700.00 $93,450 20 10.910 $1,019,534
Reserve / Replace 10% Gravity / 15% Pump $128,066

Total Annual O&M $1,113,000 Total PW O&M $12,333,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 193.99 $634,670 20 10.910 $6,924,207
HREOP O&M Flow Rate (MGD) 176.35 $487,867 20 10.910 $5,322,598
Screening O&M Flow Rate (MGD) 176.35 $27,730 20 10.910 $302,532
Disinfection O&M Flow Rate (MGD) 193.99 $398,103 20 10.910 $4,343,281
Odor Control O&M Capacity (CFM) 2,550.00 $8,925 20 10.910 $97,371
Reserve / Replace 10% Gravity / 15% Pump $220,793

Total Annual O&M $1,558,000 Total PW O&M $17,211,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 193.99 $634,670 20 10.910 $6,924,207
Swirl / Vortex O&M Flow Rate (MGD) 176.35 $19,839 20 10.910 $216,447
Screening O&M Flow Rate (MGD) 176.35 $27,730 20 10.910 $302,532
Disinfection O&M Flow Rate (MGD) 193.99 $398,103 20 10.910 $4,343,281
Odor Control O&M Capacity (CFM) 27,400.00 $95,900 20 10.910 $1,046,263
Reserve / Replace 10% Gravity / 15% Pump $146,734

Total Annual O&M $1,177,000 Total PW O&M $12,979,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 176.35 $595,516 20 10.910 $6,497,041
Screening O&M Flow Rate (MGD) 176.35 $27,730 20 10.910 $302,532
Disinfection O&M Flow Rate (MGD) 176.35 $375,646 20 10.910 $4,098,278
Odor Control O&M Capacity (CFM) 2,730.00 $9,555 20 10.910 $104,244
Reserve / Replace 10% Gravity / 15% Pump $125,346

Total Annual O&M $1,009,000 Total PW O&M $11,127,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 7.76 $73,904 20 10.910 $806,287

Length (ft) 6459
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (MGD) 162.07 $25,664 20 10.910 $279,997
Odor Control O&M Capacity (CFM) 97,350 $340,725 20 10.910 $3,717,289
Reserve / Replace 10% Gravity / 15% Pump $41,024

Total Annual O&M $602,000 Total PW O&M $7,179,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 162.07 $562,852 20 10.910 $6,140,680

No. Events / Yr 88
Const Cost ($) $8,800,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 162 $25,664 20 10.910 $279,997
Odor Control O&M Capacity (CFM) 9,160 $32,060 20 10.910 $349,773
Reserve / Replace 10% Gravity / 15% Pump $110,353

Total Annual O&M $697,000 Total PW O&M $7,983,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 7.76 $73,904 20 10.910 $806,287

No. Events / Yr 88
Const Cost ($) $24,817,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 162 $25,664 20 10.910 $279,997
Odor Control O&M Capacity (CFM) 91,600 $320,600 20 10.910 $3,497,727
Reserve / Replace 10% Gravity / 15% Pump $40,606

Total Annual O&M $537,000 Total PW O&M $6,306,000

$1,101,726

$1,681,686

Tank O&M $76,067 50

Tank O&M $116,110 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $2,067 50 14.484 $29,936

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 162.07 $562,852 20 10.910 $6,140,680
Sed. Basin O&M Flow Rate (MGD) 162.07 $18,233 50 14.484 $264,080
Screening O&M Flow Rate (MGD) 162.07 $25,664 20 10.910 $279,997
Disinfection O&M Flow Rate (MGD) 162.07 $356,812 20 10.910 $3,892,801
Odor Control O&M Capacity (CFM) 24,650.00 $86,275 20 10.910 $941,255
Reserve / Replace 10% Gravity / 15% Pump $118,788

Total Annual O&M $1,050,000 Total PW O&M $11,638,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 178.28 $599,858 20 10.910 $6,544,416
HREOP O&M Flow Rate (MGD) 162.07 $464,233 20 10.910 $5,064,751
Screening O&M Flow Rate (MGD) 162.07 $25,664 20 10.910 $279,997
Disinfection O&M Flow Rate (MGD) 178.28 $378,143 20 10.910 $4,125,519
Odor Control O&M Capacity (CFM) 2,350.00 $8,225 20 10.910 $89,734
Reserve / Replace 10% Gravity / 15% Pump $203,652

Total Annual O&M $1,477,000 Total PW O&M $16,308,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 178.28 $599,858 20 10.910 $6,544,416
Swirl / Vortex O&M Flow Rate (MGD) 162.07 $18,233 20 10.910 $198,922
Screening O&M Flow Rate (MGD) 162.07 $25,664 20 10.910 $279,997
Disinfection O&M Flow Rate (MGD) 178.28 $378,143 20 10.910 $4,125,519
Odor Control O&M Capacity (CFM) 24,500.00 $85,750 20 10.910 $935,527
Reserve / Replace 10% Gravity / 15% Pump $136,233

Total Annual O&M $1,108,000 Total PW O&M $12,221,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 162.07 $562,852 20 10.910 $6,140,680
Screening O&M Flow Rate (MGD) 162.07 $25,664 20 10.910 $279,997
Disinfection O&M Flow Rate (MGD) 162.07 $356,812 20 10.910 $3,892,801
Odor Control O&M Capacity (CFM) 2,510.00 $8,785 20 10.910 $95,844
Reserve / Replace 10% Gravity / 15% Pump $116,231

Total Annual O&M $955,000 Total PW O&M $10,526,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 5.68 $59,967 20 10.910 $654,235

Length (ft) 6168
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (MGD) 121.39 $20,187 20 10.910 $220,239
Odor Control O&M Capacity (CFM) 71,200 $249,200 20 10.910 $2,718,757
Reserve / Replace 10% Gravity / 15% Pump $32,840

Total Annual O&M $491,000 Total PW O&M $5,959,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 121.39 $464,005 20 10.910 $5,062,269

No. Events / Yr 88
Const Cost ($) $6,258,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 121 $20,187 20 10.910 $220,239
Odor Control O&M Capacity (CFM) 6,700 $23,450 20 10.910 $255,838
Reserve / Replace 10% Gravity / 15% Pump $84,672

Total Annual O&M $578,000 Total PW O&M $6,633,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 5.68 $59,967 20 10.910 $654,235

No. Events / Yr 88
Const Cost ($) $18,397,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 121 $20,187 20 10.910 $220,239
Odor Control O&M Capacity (CFM) 67,000 $234,500 20 10.910 $2,558,381
Reserve / Replace 10% Gravity / 15% Pump $32,514

Total Annual O&M $415,000 Total PW O&M $4,915,000

Tank O&M $100,060

Surface Storage Tank

50

$1,009,683

14.484 $1,449,224

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,974 50 14.484 $28,587

14.484Tank O&M $69,712

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 121.39 $464,005 20 10.910 $5,062,269
Sed. Basin O&M Flow Rate (MGD) 121.39 $13,656 50 14.484 $197,788
Screening O&M Flow Rate (MGD) 121.39 $20,187 20 10.910 $220,239
Disinfection O&M Flow Rate (MGD) 121.39 $299,201 20 10.910 $3,264,263
Odor Control O&M Capacity (CFM) 18,350.00 $64,225 20 10.910 $700,691
Reserve / Replace 10% Gravity / 15% Pump $91,981

Total Annual O&M $862,000 Total PW O&M $9,537,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 133.53 $494,513 20 10.910 $5,395,102
HREOP O&M Flow Rate (MGD) 121.39 $391,658 20 10.910 $4,272,970
Screening O&M Flow Rate (MGD) 121.39 $20,187 20 10.910 $220,239
Disinfection O&M Flow Rate (MGD) 133.53 $317,088 20 10.910 $3,459,406
Odor Control O&M Capacity (CFM) 1,750.00 $6,125 20 10.910 $66,823
Reserve / Replace 10% Gravity / 15% Pump $155,043

Total Annual O&M $1,230,000 Total PW O&M $13,570,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 133.53 $494,513 20 10.910 $5,395,102
Swirl / Vortex O&M Flow Rate (MGD) 121.39 $13,656 20 10.910 $148,986
Screening O&M Flow Rate (MGD) 121.39 $20,187 20 10.910 $220,239
Disinfection O&M Flow Rate (MGD) 133.53 $317,088 20 10.910 $3,459,406
Odor Control O&M Capacity (CFM) 18,750.00 $65,625 20 10.910 $715,965
Reserve / Replace 10% Gravity / 15% Pump $106,056

Total Annual O&M $912,000 Total PW O&M $10,046,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 121.39 $464,005 20 10.910 $5,062,269
Screening O&M Flow Rate (MGD) 121.39 $20,187 20 10.910 $220,239
Disinfection O&M Flow Rate (MGD) 121.39 $299,201 20 10.910 $3,264,263
Odor Control O&M Capacity (CFM) 1,880.00 $6,580 20 10.910 $71,787
Reserve / Replace 10% Gravity / 15% Pump $89,954

Total Annual O&M $790,000 Total PW O&M $8,709,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.19 $48,939 20 10.910 $533,925

Length (ft) 6192
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (MGD) 75.09 $14,689 20 10.910 $160,259
Odor Control O&M Capacity (CFM) 52,500 $183,750 20 10.910 $2,004,701
Reserve / Replace 10% Gravity / 15% Pump $24,609

Total Annual O&M $409,000 Total PW O&M $5,056,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 75.09 $336,641 20 10.910 $3,672,729

No. Events / Yr 88
Const Cost ($) $4,492,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 75 $14,689 20 10.910 $160,259
Odor Control O&M Capacity (CFM) 4,950 $17,325 20 10.910 $189,015
Reserve / Replace 10% Gravity / 15% Pump $55,568

Total Annual O&M $434,000 Total PW O&M $5,023,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.19 $48,939 20 10.910 $533,925

No. Events / Yr 88
Const Cost ($) $13,812,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 75 $14,689 20 10.910 $160,259
Odor Control O&M Capacity (CFM) 49,450 $173,075 20 10.910 $1,888,238
Reserve / Replace 10% Gravity / 15% Pump $24,356

Total Annual O&M $326,000 Total PW O&M $3,890,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,982 50 14.484 $28,701

$1,283,206

Tank O&M $65,297

50

14.484 $945,73850

Tank O&M $88,597 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank
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Operation and Maintenance Costs

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 75.09 $336,641 20 10.910 $3,672,729
Sed. Basin O&M Flow Rate (MGD) 75.09 $8,448 50 14.484 $122,353
Screening O&M Flow Rate (MGD) 75.09 $14,689 20 10.910 $160,259
Disinfection O&M Flow Rate (MGD) 75.09 $223,302 20 10.910 $2,436,208
Odor Control O&M Capacity (CFM) 11,500.00 $40,250 20 10.910 $439,125
Reserve / Replace 10% Gravity / 15% Pump $60,905

Total Annual O&M $624,000 Total PW O&M $6,892,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 82.60 $358,774 20 10.910 $3,914,203
HREOP O&M Flow Rate (MGD) 75.09 $295,283 20 10.910 $3,221,516
Screening O&M Flow Rate (MGD) 75.09 $14,689 20 10.910 $160,259
Disinfection O&M Flow Rate (MGD) 82.60 $236,651 20 10.910 $2,581,849
Odor Control O&M Capacity (CFM) 1,150.00 $4,025 20 10.910 $43,913
Reserve / Replace 10% Gravity / 15% Pump $100,171

Total Annual O&M $910,000 Total PW O&M $10,022,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 82.60 $358,774 20 10.910 $3,914,203
Swirl / Vortex O&M Flow Rate (MGD) 75.09 $8,448 20 10.910 $92,164
Screening O&M Flow Rate (MGD) 75.09 $14,689 20 10.910 $160,259
Disinfection O&M Flow Rate (MGD) 82.60 $236,651 20 10.910 $2,581,849
Odor Control O&M Capacity (CFM) 11,550.00 $40,425 20 10.910 $441,034
Reserve / Replace 10% Gravity / 15% Pump $70,671

Total Annual O&M $659,000 Total PW O&M $7,260,000

2AV Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 75.09 $336,641 20 10.910 $3,672,729
Screening O&M Flow Rate (MGD) 75.09 $14,689 20 10.910 $160,259
Disinfection O&M Flow Rate (MGD) 75.09 $223,302 20 10.910 $2,436,208
Odor Control O&M Capacity (CFM) 1,160.00 $4,060 20 10.910 $44,294
Reserve / Replace 10% Gravity / 15% Pump $59,496

Total Annual O&M $579,000 Total PW O&M $6,373,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $181.0 $180,979,000 $0
1 $181.0 $180,979,000 $0
2 $181.0 $180,979,000 $0
4 $181.0 $180,979,000 $0
6 $181.0 $180,979,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $152.7 $134,728,144 $17,926,000
1 $75.6 $68,239,487 $7,376,000
2 $67.4 $61,057,996 $6,306,000
4 $53.9 $49,018,445 $4,915,000
6 $44.1 $40,221,802 $3,890,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $135.2 $117,917,144 $17,248,000
1 $63.5 $55,402,487 $8,110,000
2 $57.6 $50,381,996 $7,179,000
4 $48.3 $42,331,445 $5,959,000
6 $41.0 $35,990,802 $5,056,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $112.9 $101,971,144 $10,938,000
1 $75.9 $67,383,487 $8,520,000
2 $70.1 $62,087,996 $7,983,000
4 $56.3 $49,660,445 $6,633,000
6 $43.5 $38,499,802 $5,023,000
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Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $81.4 $66,890,000 $14,529,000
1 $71.8 $58,848,000 $12,979,000
2 $67.7 $55,436,000 $12,221,000
4 $54.1 $44,064,000 $10,046,000
6 $39.5 $32,215,000 $7,260,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $119.2 $100,073,000 $19,133,000
1 $103.5 $86,239,000 $17,211,000
2 $96.7 $80,342,000 $16,308,000
4 $75.7 $62,080,000 $13,570,000
6 $52.8 $42,790,000 $10,022,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $96.3 $82,482,346 $13,828,000
1 $89.1 $76,811,487 $12,333,000
2 $85.0 $73,408,996 $11,638,000
4 $72.3 $62,736,445 $9,537,000
6 $59.2 $52,348,802 $6,892,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $71.3 $58,870,000 $12,411,000
1 $62.9 $51,743,000 $11,127,000
2 $59.3 $48,747,000 $10,526,000
4 $47.3 $38,549,000 $8,709,000
6 $34.5 $28,088,000 $6,373,000

Integrated Outfalls COMBINATION-INDIVIDUAL OUTFALLS
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $123.5 $83,802,000 $39,693,000
1 $62.6 $44,653,000 $17,916,000
2 $57.2 $41,080,000 $16,093,000
4 $48.5 $34,207,000 $14,267,000
6 $38.9 $26,487,000 $12,372,000

2AV Regional Alternative Sizing & Costs.xls SW-E-0023.pdf



Cost Summary

Figure 3 – Second Avenue Region Alternative Costs
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Exceedance Summary

Region Name Second Avenue Results Summary

Structures within Region Number of Events 88
Model ID Second Avenue.1 Peak Volume: 3,534,438 ft3

Structure Type Regional 26.44 MG
PWSA Sewershed Second Avenue Total Volume: 17,297,416 ft3

Stream of Discharge Monongahela River 129.39 MG
NPDES Permit Number N/A Peak Rate: 321.91 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 
gallons)

Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:15 2851 1/5/2005 14:45 3534437.96 26439.363 0 76.28 11

1/11/2005 7:40 1794 1/12/2005 1:30 1259586.74 9422.339 1 83.47 9

2/14/2005 4:25 1275 2/14/2005 19:55 1037655.71 7762.184 2 33.73 33

3/28/2005 8:55 967 3/28/2005 19:00 805032.19 6022.043 3 74.40 12

5/13/2005 22:30 1505 5/13/2005 22:45 758947.30 5677.305 4 187.83 4

11/29/2005 2:01 774 11/29/2005 7:30 726039.98 5431.142 5 65.06 14

1/3/2005 8:10 930 1/3/2005 13:45 559906.24 4188.379 6 33.70 34

4/1/2005 19:01 1267 4/2/2005 6:30 550235.72 4116.038 7 54.14 18

7/5/2005 16:15 149 7/5/2005 17:00 521021.86 3897.504 8 250.78 2

10/25/2005 1:10 1292 10/25/2005 3:50 499063.59 3733.245 9 28.06 38

1/13/2005 22:30 757 1/14/2005 2:25 490074.30 3666.001 10 43.88 27

11/14/2005 21:35 439 11/14/2005 23:15 460206.13 3442.572 11 57.43 15

8/20/2005 18:20 134 8/20/2005 19:00 456618.99 3415.738 12 211.38 3

6/11/2005 17:30 75 6/11/2005 17:45 357009.00 2670.606 13 321.91 0

9/29/2005 5:15 99 9/29/2005 5:45 337758.32 2526.601 14 272.87 1

1/8/2005 1:55 680 1/8/2005 5:40 332231.18 2485.255 15 50.88 24

4/22/2005 15:41 829 4/23/2005 4:15 296483.04 2217.841 16 116.19 6

10/21/2005 18:55 1384 10/22/2005 7:00 293463.80 2195.256 17 41.88 28

3/23/2005 2:15 776 3/23/2005 12:45 286650.44 2144.289 18 31.20 35

7/26/2005 19:45 80 7/26/2005 20:00 254999.68 1907.525 19 170.66 5

5/28/2005 8:10 668 5/28/2005 9:30 246893.58 1846.887 20 53.75 19

2/20/2005 14:55 763 2/20/2005 20:05 238211.15 1781.939 21 50.95 23

5/11/2005 22:35 136 5/11/2005 23:00 220710.69 1651.026 22 80.86 10

2/9/2005 12:45 457 2/9/2005 16:45 215482.48 1611.917 23 46.48 25

12/15/2005 8:30 764 12/15/2005 14:05 215320.65 1610.706 24 36.28 31

7/15/2005 17:15 68 7/15/2005 17:45 155484.43 1163.101 25 98.72 7

8/29/2005 9:05 423 8/29/2005 13:45 150169.25 1123.341 26 94.92 8

10/24/2005 11:20 439 10/24/2005 14:45 139896.85 1046.498 27 17.40 47

8/8/2005 8:35 129 8/8/2005 9:20 130181.56 973.823 28 45.48 26

10/7/2005 7:25 364 10/7/2005 10:50 126921.36 949.435 29 37.12 30

11/16/2005 4:05 499 11/16/2005 4:20 120488.78 901.316 30 52.39 21

7/16/2005 9:30 179 7/16/2005 11:35 107391.96 803.346 31 66.67 13

2/16/2005 6:55 276 2/16/2005 8:15 104284.55 780.101 32 20.83 42

M-19, M19A, M19BCD 

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 
gallons)

Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

3/27/2005 16:30 149 3/27/2005 18:00 87457.37 654.225 33 19.67 44

8/27/2005 15:20 50 8/27/2005 15:45 79827.53 597.150 34 51.28 22

11/1/2005 14:41 227 11/1/2005 16:35 73919.48 552.955 35 17.91 46

11/9/2005 19:25 45 11/9/2005 19:45 65179.59 487.576 36 56.02 17

7/25/2005 13:20 334 7/25/2005 13:35 64883.06 485.358 37 52.64 20

5/23/2005 13:40 225 5/23/2005 16:45 64846.09 485.081 38 41.51 29

9/26/2005 5:35 289 9/26/2005 6:00 63128.16 472.230 39 23.36 39

12/9/2005 3:45 80 12/9/2005 4:15 63049.76 471.644 40 29.40 37

4/3/2005 1:35 839 4/3/2005 6:20 60248.64 450.690 41 14.71 51

7/17/2005 16:25 89 7/17/2005 16:50 57385.08 429.269 42 29.80 36

6/14/2005 18:55 74 6/14/2005 19:15 53487.50 400.113 43 33.96 32

1/26/2005 3:30 164 1/26/2005 5:05 52830.61 395.199 44 17.23 48

6/3/2005 6:45 195 6/3/2005 9:20 49667.46 371.537 45 20.98 41

11/6/2005 9:50 264 11/6/2005 10:00 48276.39 361.132 46 56.37 16

12/25/2005 11:00 199 12/25/2005 13:35 39279.90 293.833 47 9.91 55

1/30/2005 12:20 75 1/30/2005 13:00 37346.21 279.368 48 21.37 40

4/20/2005 18:45 284 4/20/2005 19:45 36235.53 271.060 49 17.19 49

5/20/2005 3:15 399 5/20/2005 6:25 32926.34 246.305 50 7.28 61

6/16/2005 11:05 359 6/16/2005 11:30 31426.15 235.083 51 19.16 45

11/9/2005 4:25 45 11/9/2005 4:35 27506.40 205.762 52 19.70 43

11/8/2005 14:40 69 11/8/2005 15:15 26695.39 199.695 53 14.86 50

3/12/2005 10:50 60 3/12/2005 11:05 24147.16 180.633 54 14.10 52

10/21/2005 7:10 105 10/21/2005 7:35 19502.00 145.885 55 13.79 53

4/30/2005 4:30 164 4/30/2005 5:50 18973.60 141.932 56 8.69 60

3/11/2005 8:05 384 3/11/2005 8:30 14852.09 111.101 57 9.22 57

5/7/2005 12:20 99 5/7/2005 13:35 14567.47 108.972 58 10.33 54

10/26/2005 7:25 214 10/26/2005 10:40 13569.08 101.504 59 6.72 63

7/18/2005 18:40 39 7/18/2005 19:00 11332.61 84.774 60 9.12 58

6/17/2005 0:42 73 6/17/2005 1:35 10283.49 76.926 61 9.45 56

4/26/2005 21:32 227 4/27/2005 0:50 8534.17 63.840 62 4.63 65

2/25/2005 12:45 78 2/25/2005 13:05 7905.26 59.135 63 6.80 62

9/16/2005 21:35 40 9/16/2005 22:00 6997.26 52.343 64 6.13 64

9/23/2005 2:50 29 9/23/2005 3:00 6195.30 46.344 65 9.01 59

8/16/2005 6:35 113 8/16/2005 8:05 5039.38 37.697 66 4.05 67

3/20/2005 3:45 253 3/20/2005 4:00 4432.66 33.159 67 2.47 71

5/21/2005 14:54 30 5/21/2005 15:05 3830.63 28.655 68 4.33 66

8/26/2005 20:10 96 8/26/2005 21:20 3477.23 26.011 69 2.55 70

8/5/2005 10:52 76 8/5/2005 11:15 2935.12 21.956 70 1.45 75

11/23/2005 19:55 35 11/23/2005 20:15 2437.62 18.235 71 1.84 73

11/14/2005 0:10 20 11/14/2005 0:20 2225.98 16.651 72 3.19 68

6/28/2005 18:55 24 6/28/2005 19:05 2224.56 16.641 73 3.08 69

11/24/2005 9:15 169 11/24/2005 9:30 1918.39 14.351 74 1.47 74

5/19/2005 19:50 24 5/19/2005 20:00 1234.63 9.236 75 1.89 72

2/8/2005 5:50 26 2/8/2005 6:05 1046.82 7.831 76 1.22 76

12/26/2005 6:10 243 12/26/2005 10:00 905.75 6.775 77 0.53 82

12/11/2005 15:10 44 12/11/2005 15:45 896.27 6.705 78 0.53 83

7/18/2005 7:55 24 7/18/2005 8:05 871.70 6.521 79 1.03 78

6/6/2005 9:55 20 6/6/2005 10:05 817.92 6.118 80 1.19 77

3/4/2005 13:55 19 3/4/2005 14:05 569.15 4.258 81 0.91 79

2/8/2005 12:20 23 2/8/2005 12:30 426.98 3.194 82 0.54 81

10/24/2005 2:51 22 10/24/2005 3:00 338.77 2.534 83 0.50 84

9/16/2005 9:15 14 9/16/2005 9:20 212.38 1.589 84 0.54 80

5/24/2005 12:00 14 5/24/2005 12:05 183.84 1.375 85 0.46 85

11/27/2005 6:45 8 11/27/2005 6:50 48.87 0.366 86 0.17 86

3/7/2005 22:04 8 3/7/2005 22:10 19.61 0.147 87 0.05 87
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Exceedance Summary

Region Name Second Avenue Results Summary

Structures within Region Number of Events 88
Model ID Second Avenue.1 Peak Volume: 3,534,438 ft3

Structure Type Regional 26.44 MG
PWSA Sewershed Second Avenue Total Volume: 17,297,416 ft3

Stream of Discharge Monongahela River 129.39 MG
NPDES Permit Number N/A Peak Rate: 321.91 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

M-19, M19A, M19BCD 

Region 1

PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Second Avenue Region CSO Volume
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Figure 2 - Second Avenue Region CSO Peak Flow Rate
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Second Avenue Regional Report 1 

E.3.2 2AV - SECOND AVENUE REGION 

Description of Region 

The Second Avenue Region is located along the northern bank of the Monongahela River in the 

Upper and Middle Hill District; Bedford Dwellings; Terrace Village housing projects; and 

Central, West, and South Oakland neighborhoods. The Region consists of the following 

sewersheds/tributary areas:  

• M-19, NPDES# 011RM19 

• M-19A, NPDES# 011SM19B  

• M-19B, M-19C & M-19D, NPDES# 029FM19A 

The Region serves approximately 900 acres of commercial and residential property in the City of 

Pittsburgh. The Region’s collection and conveyance system consists of approximately 242,400 

linear feet (46 miles) of sewers and 984 manholes.  Nearly all of the service area is combined 

sewer.  Attachment 1 – Second Avenue Region Tributary Area Map illustrates the location of the 

trunk sewers, outfalls, regulators, and overall tributary area. 

The Second Avenue Region typically experiences 88 overflow events during the Typical Year 

Baseline Condition simulation (2005).  The maximum overflow volume during the Typical Year 

Baseline Conditions simulation (2005) discharging from the Second Avenue Region is 26.4 MG.  

The peak overflow rate during the Typical Year Baseline Conditions simulation (2005) 

discharging from the Second Avenue Region is approximately 320 CFS.  Figure 1 – Second 

Avenue Region CSO Volume and Figure 2 – Second Avenue Region CSO Peak Flow Rate 

illustrate the CSO volume and peak flow characteristics of the 21 largest CSO events during the 

Typical Year Baseline Conditions simulation (2005). 
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Second Avenue Regional Report 2 
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Figure 1 - Second Avenue Region CSO Volume
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Figure 2 - Second Avenue Region CSO Peak Flow Rate
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Second Avenue Regional Report 3 

Regional consolidation sewers are typically a necessary component of all storage and treatment 

alternatives.  They collect overflows from individual outfalls and convey those flows to the 

Regional storage or treatment alternative. A consolidation sewer of up to 4,400 feet long could 

be required for the Second Avenue Region, depending upon where the final CSO control 

alternative was sited. 

There appears to be a limited amount of available space for potential storage or treatment 

facilities in close proximity to the M-19 regulator.  Bordering this location are the Birmingham 

Bridge and the Monongahela River.  Within the confines of these critical infrastructure and 

natural boundaries is approximately 4.1 acres of property where a storage or treatment facility 

could potentially be located.  

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the 

Second Avenue Region outfalls.  Attachment 2 identifies the technologies that have been brought 

forward to be included in Regional CSO control alternatives.  The following paragraphs describe 

these alternatives in more detail. 

Integrated Alternatives 

Integrated Outfalls  

• Construct the highest ranked outfall-specific CSO control alternative for each outfall within 

the Region in lieu of a single Regional control alternative.  This combination of highest 

ranked outfall-specific alternatives may include different types of CSO control technologies, 

but would not require a Regional consolidation sewer. 

Collection System Control Alternatives 

CS4-2AV: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  The separation of sanitary and storm 
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sewers would reduce the hydraulic loadings from the entire Region.  By definition, the 

complete separation of sewers would result in the elimination of all CSOs.   

Storage Alternatives 

S2-2AV: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

S3-2AV: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-2AV: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

Treatment Alternatives 

T1-2AV: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  
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Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  

T2-2AV: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

T3-2AV: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-2AV: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Second Avenue Region Alternative Costs illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 untreated overflows 

per year. 
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Figure 3 – Second Avenue Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.3.2 2AV – SECOND AVENUE REGION. 

Recommendations 

It is recommended that the following alternatives be carried forward to the next level of analysis: 

• T4-2AV: Screening and Disinfection.  This alternative resulted in the highest score for a 

control level of 0 events per year. 

• S2-2AV: Sub-Surface Storage:  This alternative resulted in one of the two highest scores 

for control levels of 1, 2 and 4 events per year. 
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• S3-2AV: Tunnel Storage.  This alternative resulted in the highest score for control levels 

of 1, 2, 4 and 6 events per year and the third highest score for a control level of 0 events 

per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 

Significant Issues 

Significant issues associated with the highly ranked alternatives include 

General 

1. Proximity of work to the Birmingham Bridge. 

S2 – Sub-surface Storage 

1. Can be difficult to site facilities near residential or high-use recreational areas 

2. Requires local WWTP capacity for stored volume 

3. Larger area of construction disruption than tunnel 

S3 – Tunnel Storage 

1. Must determine accurate and detailed geologic conditions prior to proceeding 

2. Requires local WWTP capacity for stored volume 

3. Significant construction required 

4. Near surface consolidation system can be difficult to construct 

T4 – Screening & Disinfection 

1. Level of treatment is less than “equivalent primary” 

2. High maintenance efforts involved to clean screens 
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Second Avenue Region - 0 Overflows / Year
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Alternative Scoring Sheet - Second Avenue Region - 1 Overflow / Year
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Alternative Scoring Sheet - Second Avenue Region - 2 Overflows / Year
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Alternative Scoring Sheet - Second Avenue Region - 4 Overflows / Year
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Alternative Scoring Sheet - Second Avenue Region - 6 Overflows / Year

0.586

0.705

0.746

0.651

0.472

0.258

0.329

0.579

0.720

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

Integrated Outfalls

Al
te

rn
at

iv
es

Alternative Scores  

SW-E-0024.pdf
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

1

5

1 1 1 1

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 3

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

3

5

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 3

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

21 1 1 2

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

44 4 4 4

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 2 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

23 2 2 2

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

1 1 1 1 1

2 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 2

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

4 4 4 4 4

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 3

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.520

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.520

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.568

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.568

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.568

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.557

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.557

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.604

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.604

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.604

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.626

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.594

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.577

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.614

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.614

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.490

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.458

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.458

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.458

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.286

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.222

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.222

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.222

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.222

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.531

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.430

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.398

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.366

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.366

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.654

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.590

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.590

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.590

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.590

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet
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Alternative Scoring Sheet - Boundary Street Region - 0 Overflows / Year
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Alternative Scoring Sheet - Boundary Street Region - 1 Overflow / Year
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Alternative Scoring Sheet - Boundary Street Region - 2 Overflows / Year
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Alternative Scoring Sheet - Boundary Street Region - 4 Overflows / Year
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Alternative Scoring Sheet - Boundary Street Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 0
Peak Volume 18,664,097 CF

 139.61 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 863.07 CFS

557.78 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                            2,400 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 480,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,045,440 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,091,000$                 
482,130,000$                                              

Capital Costs - Boundary Street Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 0
Peak Volume 18,664,097 CF

 139.61 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 863.07 CFS

557.78 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 139.61 18,664,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 174.51 23,330,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 33,022                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 1 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 396,332,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 139.61 216.02 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 81 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 36,207,000$               500,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 863.07 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 75                               Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 25 Input by Engineer

Construction Cost (Consolidation Pipe) 241,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 34,995,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 1,749,750 = ACH x Volume / 60

Construction Cost (Odor Control) 31,849,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 557.78 Ref: CSO Statistics

Construction Cost (Screening) 26,237,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 139.61 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 69.80 = Peak Vol/DW Time

Construction Cost 42,297,019$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 1                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 642,000$                    

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 2,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 34,902 250 SF / MGD
Land Required - Odor Control (SF) 87,488 500 SF / 10,000 CFM
Land Required - Screening (SF) 139,444 250 SF / MGD
Land Required - Regulator (SF) 10,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 274,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 548,000$                    
534,853,019$                                              TOTAL CAPITAL COST

Capital Costs - Boundary Street Region 

0 Overflows / Year
TUNNEL STORAGE

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 0
Peak Volume 18,664,097 CF

 139.61 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 863.07 CFS

557.78 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 139.61 18,664,000                 Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 164.24 21,958,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1483 = (Vol / SWD * 1.5)1/2

Width (Ft) 989 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 164.56 22,000,305 Sufficient Volume
Tank Area (SF) 1,467,000 = Length x Width

Construction Cost (Storage Tank) 205,227,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 557.78 863.07 = Peak Rate
Force Main Diameter (In) 162 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 69,700,000$               1,219,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 863.07 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 32,937,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 164,690 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 4,998,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 557.78 Ref: CSO Statistics

Construction Cost (Screening) 26,237,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 139.61 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 69.80 = Peak Vol/DW Time

Construction Cost 42,297,019$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 2,101,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 4,202,000$                 
354,953,019$                                              

SURFACE STORAGE TANK
Capital Costs - Boundary Street Region 

TOTAL CAPITAL COST

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 0
Peak Volume 18,664,097 CF

 139.61 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 863.07 CFS

557.78 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 139.61 18,664,000                 Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 164.24 21,958,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1483 = (Vol / SWD * 1.5)1/2

Width (Ft) 989 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 164.56 22,000,305 Sufficient Volume
Tank Area (SF) 1,467,000 = Length x Width

Construction Cost (Storage Tank) 430,856,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 139.61 216.02 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 81 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 18,684,000$               500,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 863.07 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 32,937,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,646,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 30,372,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 557.78 Ref: CSO Statistics

Construction Cost (Screening) 26,237,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 139.61 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 69.80 = Peak Vol/DW Time

Construction Cost 42,297,019$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 2,101,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 4,202,000$                 
554,221,019$                                              TOTAL CAPITAL COST

Capital Costs - Boundary Street Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 0
Peak Volume 18,664,097 CF

 139.61 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 863.07 CFS

557.78 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 557.78 863.07                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 59

Construction Cost (Swirl / Vortex) 14,386,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 613.55 949.38 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 170 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 76,505,000$               1,305,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 863.07 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,702,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 85,100 = ACH x Volume / 60

Construction Cost (Odor Control) 2,979,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 557.78 Ref: CSO Statistics

Construction Cost (Screening) 26,237,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 613.55 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 387 185
Passes / Detention (Min) 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,868,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 579,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,158,000$                 
128,511,000$                                              TOTAL CAPITAL COST

Capital Costs - Boundary Street Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 0
Peak Volume 18,664,097 CF

 139.61 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 863.07 CFS

557.78 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 557.78 863.07 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 93,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 432 OK =(Surf Area x 2)1/2

Width (Ft) 216 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 8.38 1,119,744

Construction Cost (CSOTF) 28,140,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 557.78 863.07 = Peak Rate
Force Main Diameter (In) 162 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 69,700,000$               1,219,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 863.07 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,680,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 84,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,949,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 557.78 Ref: CSO Statistics

Construction Cost (Screening) 26,237,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 557.78 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 369 176
Passes / Detention (Min) 7 15.05 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,598,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.38 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.19 = Peak Vol/DW Time

Construction Cost 10,034,227$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 231,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 462,000$                    
144,412,227$                                              

Capital Costs - Boundary Street Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 0
Peak Volume 18,664,097 CF

 139.61 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 863.07 CFS

557.78 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 557.78 863.07                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 6,570 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 116 OK =(Surf Area x 2)1/2

Width (Ft) 58 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 119,326,000$             
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 613.55 949.38 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 170 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 76,505,000$               1,305,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 863.07 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 161,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 8,050 = ACH x Volume / 60

Construction Cost (Odor Control) 469,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 557.78 Ref: CSO Statistics

Construction Cost (Screening) 26,237,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 613.55 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 387 185
Passes / Detention (Min) 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,868,000$                 10,030,000$               

Construction Cost (Disinfection) 14,898,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 281,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 562,000$                    
240,375,000$                                              

Capital Costs - Boundary Street Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 0
Peak Volume 18,664,097 CF

 139.61 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 863.07 CFS

557.78 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 557.78 863.07 Ref: CSO Statistics

Construction Cost (Screening) 26,237,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 557.78 863.07 = Peak Flow x % Req Pump
Force Main Diameter (In) 162 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 69,700,000$               1,219,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 863.07 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 172,600 =CFS x 200
Odor Control Flow Rate (CFM) 8,630 = ACH x Volume / 60

Construction Cost (Odor Control) 496,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 557.78 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 369 176
Passes / Detention (Min) 7 15.05 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,598,000$                 9,223,000$                 

Construction Cost (Disinfection) 13,821,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 83,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 166,000$                    
112,712,000$                                              

Capital Costs - Boundary Street Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 1
Peak Volume 5,834,978 CF

 43.65 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 687.36 CFS

444.22 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 2,400 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 480,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,045,440 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,091,000$                 
482,130,000$                                              

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Boundary Street Region 

TOTAL CAPITAL COST

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 1
Peak Volume 5,834,978 CF

 43.65 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 687.36 CFS

444.22 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 43.65 5,835,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 54.56 7,294,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 10,324                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 1 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 123,911,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 43.65 67.53 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 45 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 11,258,000$               269,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 687.36 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 75                               75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 241,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 10,941,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 547,050 = ACH x Volume / 60

Construction Cost (Odor Control) 12,805,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 444.22 Ref: CSO Statistics

Construction Cost (Screening) 20,980,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 43.65 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 21.82 = Peak Vol/DW Time

Construction Cost 18,633,122$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 1                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 642,000$                    

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 2,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 10,911 250 SF / MGD
Land Required - Odor Control (SF) 27,353 500 SF / 10,000 CFM
Land Required - Screening (SF) 111,055 250 SF / MGD
Land Required - Regulator (SF) 10,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 162,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 324,000$                    
189,063,122$                                              

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Boundary Street Region 
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 1
Peak Volume 5,834,978 CF

 43.65 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 687.36 CFS

444.22 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 43.65 5,835,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 51.35 6,865,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 830 = (Vol / SWD * 1.5)1/2

Width (Ft) 553 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 51.50 6,884,850 Sufficient Volume
Tank Area (SF) 459,000 = Length x Width

Construction Cost (Storage Tank) 57,792,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 444.22 687.36 = Peak Rate
Force Main Diameter (In) 145 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 55,846,000$               1,045,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 687.36 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 10,298,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 51,490 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 2,009,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 444.22 Ref: CSO Statistics

Construction Cost (Screening) 20,980,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 43.65 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 21.82 = Peak Vol/DW Time

Construction Cost 18,633,122$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 670,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,340,000$                 
158,718,122$                                              

SURFACE STORAGE TANK
Capital Costs - Boundary Street Region 

TOTAL CAPITAL COST

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 1
Peak Volume 5,834,978 CF

 43.65 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 687.36 CFS

444.22 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 43.65 5,835,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 51.35 6,865,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 830 = (Vol / SWD * 1.5)1/2

Width (Ft) 553 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 51.50 6,884,850 Sufficient Volume
Tank Area (SF) 459,000 = Length x Width

Construction Cost (Storage Tank) 135,327,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 43.65 67.53 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 45 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 6,976,000$                 269,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 687.36 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 10,298,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 514,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 12,211,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 444.22 Ref: CSO Statistics

Construction Cost (Screening) 20,980,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 43.65 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 21.82 = Peak Vol/DW Time

Construction Cost 18,633,122$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 670,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,340,000$                 
196,809,122$                                              

Capital Costs - Boundary Street Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 1
Peak Volume 5,834,978 CF

 43.65 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 687.36 CFS

444.22 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 444.22 687.36                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 47

Construction Cost (Swirl / Vortex) 12,518,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 488.64 756.09 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 152 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 61,266,000$               1,115,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 687.36 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,356,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 67,800 = ACH x Volume / 60

Construction Cost (Odor Control) 2,493,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 444.22 Ref: CSO Statistics

Construction Cost (Screening) 20,980,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 488.64 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 345 165
Passes 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,247,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 461,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 922,000$                    
104,614,000$                                              

Capital Costs - Boundary Street Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 1
Peak Volume 5,834,978 CF

 43.65 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 687.36 CFS

444.22 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 444.22 687.36 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 74,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 386 OK =(Surf Area x 2)1/2

Width (Ft) 193 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 6.69 893,976

Construction Cost (CSOTF) 23,681,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 444.22 687.36 = Peak Rate
Force Main Diameter (In) 145 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 55,846,000$               1,045,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 687.36 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,341,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 67,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,471,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 444.22 Ref: CSO Statistics

Construction Cost (Screening) 20,980,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 444.22 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 329 158
Passes 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,012,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 43.65 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 21.82 = Peak Vol/DW Time

Construction Cost 18,633,122$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 185,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 370,000$                    
128,111,122$                                              

Capital Costs - Boundary Street Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 1
Peak Volume 5,834,978 CF

 43.65 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 687.36 CFS

444.22 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 444.22 687.36                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 5,230 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 103 OK =(Surf Area x 2)1/2

Width (Ft) 52 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 90,233,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 488.64 756.09 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 152 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 61,266,000$               1,115,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 687.36 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 129,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 6,450 = ACH x Volume / 60

Construction Cost (Odor Control) 394,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 444.22 Ref: CSO Statistics

Construction Cost (Screening) 20,980,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 488.64 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 345 165
Passes 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,247,000$                 8,238,000$                 

Construction Cost (Disinfection) 12,485,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 228,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 456,000$                    
188,002,000$                                              

Capital Costs - Boundary Street Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 65

Number of Overflows / Year 1
Peak Volume 5,834,978 CF

 43.65 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 687.36 CFS

444.22 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 444.22 687.36 Ref: CSO Statistics

Construction Cost (Screening) 20,980,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 444.22 687.36 = Peak Flow x % Req Pump
Force Main Diameter (In) 145 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 55,846,000$               1,045,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 687.36 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 137,500 =CFS x 200
Odor Control Flow Rate (CFM) 6,880 = ACH x Volume / 60

Construction Cost (Odor Control) 415,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 444.22 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 329 158
Passes 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,012,000$                 7,625,000$                 

Construction Cost (Disinfection) 11,637,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 70,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 140,000$                    
91,136,000$                                                

Capital Costs - Boundary Street Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 2
Peak Volume 3,951,887 CF

 29.56 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 597.24 CFS

385.98 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 2,400 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 480,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,045,440 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,091,000$                 
482,130,000$                                              

2 Overflows / Year

Capital Costs - Boundary Street Region 
SEWER SEPARATION

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 2
Peak Volume 3,951,887 CF

 29.56 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 597.24 CFS

385.98 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 29.56 3,952,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 36.95 4,940,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,992                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 1 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 83,921,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 29.56 45.74 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 37 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 7,611,000$                 225,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 597.24 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 75                               75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 241,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,410,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 370,500 = ACH x Volume / 60

Construction Cost (Odor Control) 9,435,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 385.98 Ref: CSO Statistics

Construction Cost (Screening) 18,283,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 29.56 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.78 = Peak Vol/DW Time

Construction Cost 15,192,685$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 1                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 642,000$                    

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 2,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 7,390 250 SF / MGD
Land Required - Odor Control (SF) 18,525 500 SF / 10,000 CFM
Land Required - Screening (SF) 96,494 250 SF / MGD
Land Required - Regulator (SF) 10,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 135,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 270,000$                    
135,820,685$                                              

Capital Costs - Boundary Street Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 2
Peak Volume 3,951,887 CF

 29.56 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 597.24 CFS

385.98 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 29.56 3,952,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 34.78 4,649,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 683 = (Vol / SWD * 1.5)1/2

Width (Ft) 456 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 34.94 4,671,720 Sufficient Volume
Tank Area (SF) 311,000 = Length x Width

Construction Cost (Storage Tank) 37,794,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 385.98 597.24 = Peak Rate
Force Main Diameter (In) 135 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 48,741,000$               949,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.24 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,974,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 34,870 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,480,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 385.98 Ref: CSO Statistics

Construction Cost (Screening) 18,283,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 29.56 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.78 = Peak Vol/DW Time

Construction Cost 15,192,685$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 460,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 920,000$                    
124,432,685$                                              

SURFACE STORAGE TANK
Capital Costs - Boundary Street Region 

TOTAL CAPITAL COST

2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 2
Peak Volume 3,951,887 CF

 29.56 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 597.24 CFS

385.98 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 29.56 3,952,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 34.78 4,649,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 683 = (Vol / SWD * 1.5)1/2

Width (Ft) 456 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 34.94 4,671,720 Sufficient Volume
Tank Area (SF) 311,000 = Length x Width

Construction Cost (Storage Tank) 91,949,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 29.56 45.74 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 37 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 5,258,000$                 225,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.24 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,974,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 348,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 8,997,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 385.98 Ref: CSO Statistics

Construction Cost (Screening) 18,283,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 29.56 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.78 = Peak Vol/DW Time

Construction Cost 15,192,685$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 460,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 920,000$                    
141,897,685$                                              

Capital Costs - Boundary Street Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 2
Peak Volume 3,951,887 CF

 29.56 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 597.24 CFS

385.98 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 385.98 597.24                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 41

Construction Cost (Swirl / Vortex) 11,488,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 424.57 656.96 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 142 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 53,450,000$               1,016,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.24 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,183,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 59,150 = ACH x Volume / 60

Construction Cost (Odor Control) 2,240,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 385.98 Ref: CSO Statistics

Construction Cost (Screening) 18,283,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 424.57 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 322 154
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,904,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 401,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 802,000$                    
92,256,000$                                                

Capital Costs - Boundary Street Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 2
Peak Volume 3,951,887 CF

 29.56 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 597.24 CFS

385.98 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 385.98 597.24 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 64,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 360 OK =(Surf Area x 2)1/2

Width (Ft) 180 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 5.82 777,600

Construction Cost (CSOTF) 21,795,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 385.98 597.24 = Peak Rate
Force Main Diameter (In) 135 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 48,741,000$               949,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.24 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,166,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 58,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,215,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 385.98 Ref: CSO Statistics

Construction Cost (Screening) 18,283,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 385.98 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 307 147
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,688,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 29.56 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.78 = Peak Vol/DW Time

Construction Cost 15,192,685$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 161,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 322,000$                    
112,258,685$                                              

Capital Costs - Boundary Street Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 2
Peak Volume 3,951,887 CF

 29.56 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 597.24 CFS

385.98 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 385.98 597.24                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,550 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 96 OK =(Surf Area x 2)1/2

Width (Ft) 48 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 76,312,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 424.57 656.96 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 142 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 53,450,000$               1,016,000$                 
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.24 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 111,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 5,550 = ACH x Volume / 60

Construction Cost (Odor Control) 351,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 385.98 Ref: CSO Statistics

Construction Cost (Screening) 18,283,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 424.57 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 322 154
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,904,000$                 7,330,000$                 

Construction Cost (Disinfection) 11,234,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 201,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 402,000$                    
162,121,000$                                              

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Boundary Street Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 2
Peak Volume 3,951,887 CF

 29.56 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 597.24 CFS

385.98 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 385.98 597.24 Ref: CSO Statistics

Construction Cost (Screening) 18,283,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 385.98 597.24 = Peak Flow x % Req Pump
Force Main Diameter (In) 135 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 48,741,000$               949,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 597.24 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 119,400 =CFS x 200
Odor Control Flow Rate (CFM) 5,970 = ACH x Volume / 60

Construction Cost (Odor Control) 371,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 385.98 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 307 147
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,688,000$                 6,772,000$                 

Construction Cost (Disinfection) 10,460,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 64,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 128,000$                    
80,005,000$                                                

Capital Costs - Boundary Street Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 4
Peak Volume 2,858,540 CF

 21.38 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 486.35 CFS

314.31 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 2,400 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 480,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,045,440 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,091,000$                 
482,130,000$                                              TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - Boundary Street Region 
SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 4
Peak Volume 2,858,540 CF

 21.38 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 486.35 CFS

314.31 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 21.38 2,859,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 26.73 3,574,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,059                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 1 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 60,715,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 21.38 33.08 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 32 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 5,497,000$                 199,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 486.35 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 75                               75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 241,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,361,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 268,050 = ACH x Volume / 60

Construction Cost (Odor Control) 7,321,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 314.31 Ref: CSO Statistics

Construction Cost (Screening) 14,965,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 21.38 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.69 = Peak Vol/DW Time

Construction Cost 13,199,001$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 1                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 642,000$                    

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 2,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 5,345 250 SF / MGD
Land Required - Odor Control (SF) 13,403 500 SF / 10,000 CFM
Land Required - Screening (SF) 78,579 250 SF / MGD
Land Required - Regulator (SF) 10,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 110,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 220,000$                    
102,999,001$                                              TOTAL CAPITAL COST

Capital Costs - Boundary Street Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 4
Peak Volume 2,858,540 CF

 21.38 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 486.35 CFS

314.31 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 21.38 2,859,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 25.16 3,364,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 581 = (Vol / SWD * 1.5)1/2

Width (Ft) 388 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 25.29 3,381,420 Sufficient Volume
Tank Area (SF) 225,000 = Length x Width

Construction Cost (Storage Tank) 26,553,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 314.31 486.35 = Peak Rate
Force Main Diameter (In) 122 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 39,998,000$               830,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 486.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,046,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 25,230 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,149,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 314.31 Ref: CSO Statistics

Construction Cost (Screening) 14,965,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 21.38 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.69 = Peak Vol/DW Time

Construction Cost 13,199,001$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 338,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 676,000$                    
98,443,001$                                                

SURFACE STORAGE TANK
Capital Costs - Boundary Street Region 

TOTAL CAPITAL COST

4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 4
Peak Volume 2,858,540 CF

 21.38 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 486.35 CFS

314.31 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 21.38 2,859,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 25.16 3,364,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 581 = (Vol / SWD * 1.5)1/2

Width (Ft) 388 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 25.29 3,381,420 Sufficient Volume
Tank Area (SF) 225,000 = Length x Width

Construction Cost (Storage Tank) 66,763,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 21.38 33.08 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 32 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,260,000$                 199,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 486.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,046,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 252,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 6,982,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 314.31 Ref: CSO Statistics

Construction Cost (Screening) 14,965,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 21.38 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.69 = Peak Vol/DW Time

Construction Cost 13,199,001$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 338,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 676,000$                    
108,117,001$                                              

Capital Costs - Boundary Street Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 4
Peak Volume 2,858,540 CF

 21.38 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 486.35 CFS

314.31 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 314.31 486.35                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 33

Construction Cost (Swirl / Vortex) 10,133,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 345.75 534.98 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 128 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 43,833,000$               884,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 486.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 952,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 47,600 = ACH x Volume / 60

Construction Cost (Odor Control) 1,889,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 314.31 Ref: CSO Statistics

Construction Cost (Screening) 14,965,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 345.75 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 291 139
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,452,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 326,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 652,000$                    
76,881,000$                                                

Capital Costs - Boundary Street Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 4
Peak Volume 2,858,540 CF

 21.38 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 486.35 CFS

314.31 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 314.31 486.35 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 52,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 325 OK =(Surf Area x 2)1/2

Width (Ft) 162 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 4.73 631,800

Construction Cost (CSOTF) 19,829,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 314.31 486.35 = Peak Rate
Force Main Diameter (In) 122 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 39,998,000$               830,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 486.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 948,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 47,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,883,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 314.31 Ref: CSO Statistics

Construction Cost (Screening) 14,965,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 314.31 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 277 133
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,261,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 21.38 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.69 = Peak Vol/DW Time

Construction Cost 13,199,001$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 132,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 264,000$                    
95,302,001$                                                

Capital Costs - Boundary Street Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 4
Peak Volume 2,858,540 CF

 21.38 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 486.35 CFS

314.31 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 314.31 486.35                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 87 OK =(Surf Area x 2)1/2

Width (Ft) 44 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 60,114,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 345.75 534.98 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 128 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 43,833,000$               884,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 486.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 92,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 4,600 = ACH x Volume / 60

Construction Cost (Odor Control) 303,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 314.31 Ref: CSO Statistics

Construction Cost (Screening) 14,965,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 345.75 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 291 139
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,452,000$                 6,185,000$                 

Construction Cost (Disinfection) 9,637,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 168,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 336,000$                    
131,145,000$                                              

Capital Costs - Boundary Street Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 4
Peak Volume 2,858,540 CF

 21.38 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 486.35 CFS

314.31 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 314.31 486.35 Ref: CSO Statistics

Construction Cost (Screening) 14,965,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 314.31 486.35 = Peak Flow x % Req Pump
Force Main Diameter (In) 122 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 39,998,000$               830,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 486.35 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 97,300 =CFS x 200
Odor Control Flow Rate (CFM) 4,870 = ACH x Volume / 60

Construction Cost (Odor Control) 317,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 314.31 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 277 133
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,261,000$                 5,723,000$                 

Construction Cost (Disinfection) 8,984,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 56,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 112,000$                    
66,279,000$                                                

Capital Costs - Boundary Street Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 6
Peak Volume 2,696,100 CF

 20.17 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 457.09 CFS

295.41 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 2,400 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 480,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,045,440 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,091,000$                 
482,130,000$                                              

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Boundary Street Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 6
Peak Volume 2,696,100 CF

 20.17 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 457.09 CFS

295.41 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 20.17 2,696,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 25.21 3,370,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,770                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 1 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 57,250,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 20.17 31.20 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 31 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 5,183,000$                 194,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 457.09 Peak Flow / # drop shaft

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 75                               75' per drop shaft
Average Depth (Ft) 25                               Input by Engineer

Construction Cost (Consolidation Pipe) 241,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,055,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 252,750 = ACH x Volume / 60

Construction Cost (Odor Control) 6,991,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 295.41 Ref: CSO Statistics

Construction Cost (Screening) 14,090,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 20.17 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.08 = Peak Vol/DW Time

Construction Cost 12,903,039$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 1                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 642,000$                    

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 2,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 5,042 250 SF / MGD
Land Required - Odor Control (SF) 12,638 500 SF / 10,000 CFM
Land Required - Screening (SF) 73,852 250 SF / MGD
Land Required - Regulator (SF) 10,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 104,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 208,000$                    
97,702,039$                                                

Capital Costs - Boundary Street Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 6
Peak Volume 2,696,100 CF

 20.17 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 457.09 CFS

295.41 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 20.17 2,696,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 23.73 3,172,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 564 = (Vol / SWD * 1.5)1/2

Width (Ft) 376 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 23.79 3,180,960 Sufficient Volume
Tank Area (SF) 212,000 = Length x Width

Construction Cost (Storage Tank) 24,913,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 295.41 457.09 = Peak Rate
Force Main Diameter (In) 118 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 37,691,000$               794,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 457.09 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,758,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 23,790 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,097,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 295.41 Ref: CSO Statistics

Construction Cost (Screening) 14,090,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 20.17 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.08 = Peak Vol/DW Time

Construction Cost 12,903,039$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 320,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 640,000$                    
93,201,039$                                                

Capital Costs - Boundary Street Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 6
Peak Volume 2,696,100 CF

 20.17 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 457.09 CFS

295.41 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 20.17 2,696,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 23.73 3,172,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 564 = (Vol / SWD * 1.5)1/2

Width (Ft) 376 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 23.79 3,180,960 Sufficient Volume
Tank Area (SF) 212,000 = Length x Width

Construction Cost (Storage Tank) 63,021,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 20.17 31.20 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 31 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,112,000$                 194,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 457.09 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,758,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 237,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 6,667,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 295.41 Ref: CSO Statistics

Construction Cost (Screening) 14,090,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 20.17 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.08 = Peak Vol/DW Time

Construction Cost 12,903,039$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 320,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 640,000$                    
102,700,039$                                              

Capital Costs - Boundary Street Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 6
Peak Volume 2,696,100 CF

 20.17 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 457.09 CFS

295.41 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 295.41 457.09                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 31

Construction Cost (Swirl / Vortex) 9,756,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 324.95 502.80 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 124 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 41,295,000$               848,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 457.09 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 894,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 44,700 = ACH x Volume / 60

Construction Cost (Odor Control) 1,799,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 295.41 Ref: CSO Statistics

Construction Cost (Screening) 14,090,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 324.95 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 282 135
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,326,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 307,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 614,000$                    
72,801,000$                                                

Capital Costs - Boundary Street Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 6
Peak Volume 2,696,100 CF

 20.17 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 457.09 CFS

295.41 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 295.41 457.09 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 49,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 315 OK =(Surf Area x 2)1/2

Width (Ft) 158 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 4.47 597,240

Construction Cost (CSOTF) 19,427,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 295.41 457.09 = Peak Rate
Force Main Diameter (In) 118 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 37,691,000$               794,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 457.09 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 896,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 44,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,802,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 295.41 Ref: CSO Statistics

Construction Cost (Screening) 14,090,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 295.41 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 269 128
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,142,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 20.17 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.08 = Peak Vol/DW Time

Construction Cost 12,903,039$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 124,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 248,000$                    
91,170,039$                                                

Capital Costs - Boundary Street Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 6
Peak Volume 2,696,100 CF

 20.17 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 457.09 CFS

295.41 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 295.41 457.09                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,480 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 84 OK =(Surf Area x 2)1/2

Width (Ft) 42 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 56,011,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 324.95 502.80 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 124 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 41,295,000$               848,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 457.09 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 85,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 4,250 = ACH x Volume / 60

Construction Cost (Odor Control) 284,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 295.41 Ref: CSO Statistics

Construction Cost (Screening) 14,090,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 324.95 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 282 135
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,326,000$                 5,882,000$                 

Construction Cost (Disinfection) 9,208,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 159,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 318,000$                    
123,127,000$                                              

Capital Costs - Boundary Street Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 65

Number of Overflows / Year 6
Peak Volume 2,696,100 CF

 20.17 MG
Total Volume 71,433,448 CF

 534.32 MG
Peak Rate 457.09 CFS

295.41 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 295.41 457.09 Ref: CSO Statistics

Construction Cost (Screening) 14,090,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 295.41 457.09 = Peak Flow x % Req Pump
Force Main Diameter (In) 118 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 37,691,000$               794,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 457.09 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) 25                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            171,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 91,400 =CFS x 200
Odor Control Flow Rate (CFM) 4,570 = ACH x Volume / 60

Construction Cost (Odor Control) 301,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 295.41 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 269 128
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,142,000$                 5,420,000$                 

Construction Cost (Disinfection) 8,562,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 902,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 54,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 108,000$                    
62,619,000$                                                

Capital Costs - Boundary Street Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

BS Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 139.61 $509,450 20 10.910 $5,558,074
Length (ft) 33022
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 1 $153,017 50 14.484 $2,216,229
Screening O&M Flow Rate (MGD) 557.78 $110,452 20 10.910 $1,205,020
Odor Control O&M Capacity (CFM) 1,749,750 $6,124,125 20 10.910 $66,813,832
Reserve / Replace 10% Gravity / 15% Pump $305,718

Total Annual O&M $6,908,000 Total PW O&M $76,252,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 557.78 $1,285,284 20 10.910 $14,022,367

No. Events / Yr 65
Const Cost ($) $205,227,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 558 $110,452 20 10.910 $1,205,020
Odor Control O&M Capacity (CFM) 164,690 $576,415 20 10.910 $6,288,653
Reserve / Replace 10% Gravity / 15% Pump $369,335

Total Annual O&M $2,526,000 Total PW O&M $29,895,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 139.61 $509,450 20 10.910 $5,558,074

No. Events / Yr 65
Const Cost ($) $430,856,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 558 $110,452 20 10.910 $1,205,020
Odor Control O&M Capacity (CFM) 1,646,850 $5,763,975 20 10.910 $62,884,617
Reserve / Replace 10% Gravity / 15% Pump $230,207

Total Annual O&M $7,501,000 Total PW O&M $86,057,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $16,179,27350

Tunnel Maintenance $10,567 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$153,048

$8,009,477

Tank O&M $1,117,076

Tunnel Storage

Tank O&M $553,004 14.48450
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Operation and Maintenance Costs

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 557.78 $1,285,284 20 10.910 $14,022,367
Sed. Basin O&M Flow Rate (MGD) 557.78 $62,750 50 14.484 $908,844
Screening O&M Flow Rate (MGD) 557.78 $110,452 20 10.910 $1,205,020
Disinfection O&M Flow Rate (MGD) 557.78 $757,583 20 10.910 $8,265,179
Odor Control O&M Capacity (CFM) 84,000.00 $294,000 20 10.910 $3,207,522
Reserve / Replace 10% Gravity / 15% Pump $376,268

Total Annual O&M $2,511,000 Total PW O&M $27,985,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 613.55 $1,369,788 20 10.910 $14,944,307
HREOP O&M Flow Rate (MGD) 557.78 $960,285 20 10.910 $10,476,656
Screening O&M Flow Rate (MGD) 557.78 $110,452 20 10.910 $1,205,020
Disinfection O&M Flow Rate (MGD) 613.55 $802,872 20 10.910 $8,759,286
Odor Control O&M Capacity (CFM) 8,050.00 $28,175 20 10.910 $307,388
Reserve / Replace 10% Gravity / 15% Pump $722,588

Total Annual O&M $3,272,000 Total PW O&M $36,415,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 613.55 $1,369,788 20 10.910 $14,944,307
Swirl / Vortex O&M Flow Rate (MGD) 557.78 $62,750 20 10.910 $684,598
Screening O&M Flow Rate (MGD) 557.78 $110,452 20 10.910 $1,205,020
Disinfection O&M Flow Rate (MGD) 613.55 $802,872 20 10.910 $8,759,286
Odor Control O&M Capacity (CFM) 85,100.00 $297,850 20 10.910 $3,249,525
Reserve / Replace 10% Gravity / 15% Pump $424,414

Total Annual O&M $2,644,000 Total PW O&M $29,267,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 557.78 $1,285,284 20 10.910 $14,022,367
Screening O&M Flow Rate (MGD) 557.78 $110,452 20 10.910 $1,205,020
Disinfection O&M Flow Rate (MGD) 557.78 $757,583 20 10.910 $8,265,179
Odor Control O&M Capacity (CFM) 8,630.00 $30,205 20 10.910 $329,535
Reserve / Replace 10% Gravity / 15% Pump $369,596

Total Annual O&M $2,184,000 Total PW O&M $24,192,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)
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Operation and Maintenance Costs

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 43.65 $234,279 20 10.910 $2,555,967

Length (ft) 10324
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 1 $153,017 50 14.484 $2,216,229
Screening O&M Flow Rate (MGD) 444.22 $80,272 20 10.910 $875,767
Odor Control O&M Capacity (CFM) 547,050 $1,914,675 20 10.910 $20,888,988
Reserve / Replace 10% Gravity / 15% Pump $137,828

Total Annual O&M $2,386,000 Total PW O&M $26,723,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 444.22 $1,103,948 20 10.910 $12,044,002

No. Events / Yr 65
Const Cost ($) $57,792,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 444 $80,272 20 10.910 $875,767
Odor Control O&M Capacity (CFM) 51,490 $180,215 20 10.910 $1,966,135
Reserve / Replace 10% Gravity / 15% Pump $290,382

Total Annual O&M $1,549,000 Total PW O&M $17,847,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 43.65 $234,279 20 10.910 $2,555,967

No. Events / Yr 65
Const Cost ($) $135,327,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 444 $80,272 20 10.910 $875,767
Odor Control O&M Capacity (CFM) 514,900 $1,802,150 20 10.910 $19,661,347
Reserve / Replace 10% Gravity / 15% Pump $118,742

Total Annual O&M $2,495,000 Total PW O&M $28,690,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$184,416 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $3,304 50 14.484 $47,850

Tank O&M

Tank O&M $378,254

14.484 $2,671,006

14.484 $5,478,469
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Operation and Maintenance Costs

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 444.22 $1,103,948 20 10.910 $12,044,002
Sed. Basin O&M Flow Rate (MGD) 444.22 $49,975 50 14.484 $723,813
Screening O&M Flow Rate (MGD) 444.22 $80,272 20 10.910 $875,767
Disinfection O&M Flow Rate (MGD) 444.22 $659,481 20 10.910 $7,194,901
Odor Control O&M Capacity (CFM) 67,050.00 $234,675 20 10.910 $2,560,290
Reserve / Replace 10% Gravity / 15% Pump $302,551

Total Annual O&M $2,129,000 Total PW O&M $23,701,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 488.64 $1,176,530 20 10.910 $12,835,869
HREOP O&M Flow Rate (MGD) 444.22 $839,961 20 10.910 $9,163,919
Screening O&M Flow Rate (MGD) 444.22 $80,272 20 10.910 $875,767
Disinfection O&M Flow Rate (MGD) 488.64 $698,906 20 10.910 $7,625,025
Odor Control O&M Capacity (CFM) 6,450.00 $22,575 20 10.910 $246,292
Reserve / Replace 10% Gravity / 15% Pump $565,088

Total Annual O&M $2,819,000 Total PW O&M $31,312,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 488.64 $1,176,530 20 10.910 $12,835,869
Swirl / Vortex O&M Flow Rate (MGD) 444.22 $49,975 20 10.910 $545,221
Screening O&M Flow Rate (MGD) 444.22 $80,272 20 10.910 $875,767
Disinfection O&M Flow Rate (MGD) 488.64 $698,906 20 10.910 $7,625,025
Odor Control O&M Capacity (CFM) 67,800.00 $237,300 20 10.910 $2,588,929
Reserve / Replace 10% Gravity / 15% Pump $342,388

Total Annual O&M $2,243,000 Total PW O&M $24,813,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 444.22 $1,103,948 20 10.910 $12,044,002
Screening O&M Flow Rate (MGD) 444.22 $80,272 20 10.910 $875,767
Disinfection O&M Flow Rate (MGD) 444.22 $659,481 20 10.910 $7,194,901
Odor Control O&M Capacity (CFM) 6,880.00 $24,080 20 10.910 $262,711
Reserve / Replace 10% Gravity / 15% Pump $296,959

Total Annual O&M $1,868,000 Total PW O&M $20,674,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)
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Operation and Maintenance Costs

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 29.56 $180,579 20 10.910 $1,970,106

Length (ft) 6992
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 1 $153,017 50 14.484 $2,216,229
Screening O&M Flow Rate (MGD) 385.98 $66,620 20 10.910 $726,820
Odor Control O&M Capacity (CFM) 370,500 $1,296,750 20 10.910 $14,147,464
Reserve / Replace 10% Gravity / 15% Pump $106,446

Total Annual O&M $1,700,000 Total PW O&M $19,200,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 385.98 $1,005,010 20 10.910 $10,964,593

No. Events / Yr 65
Const Cost ($) $37,794,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 386 $66,620 20 10.910 $726,820
Odor Control O&M Capacity (CFM) 34,870 $122,045 20 10.910 $1,331,504
Reserve / Replace 10% Gravity / 15% Pump $252,619

Total Annual O&M $1,329,000 Total PW O&M $15,222,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 29.56 $180,579 20 10.910 $1,970,106

No. Events / Yr 65
Const Cost ($) $91,949,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 386 $66,620 20 10.910 $726,820
Odor Control O&M Capacity (CFM) 348,700 $1,220,450 20 10.910 $13,315,035
Reserve / Replace 10% Gravity / 15% Pump $95,654

Total Annual O&M $1,738,000 Total PW O&M $20,015,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $2,238 50 14.484 $32,407

$3,907,796

Tank O&M $134,421 50

Tank O&M $269,809 50 14.484

$1,946,899
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Operation and Maintenance Costs

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 385.98 $1,005,010 20 10.910 $10,964,593
Sed. Basin O&M Flow Rate (MGD) 385.98 $43,422 50 14.484 $628,912
Screening O&M Flow Rate (MGD) 385.98 $66,620 20 10.910 $726,820
Disinfection O&M Flow Rate (MGD) 385.98 $605,368 20 10.910 $6,604,525
Odor Control O&M Capacity (CFM) 58,300.00 $204,050 20 10.910 $2,226,173
Reserve / Replace 10% Gravity / 15% Pump $264,649

Total Annual O&M $1,925,000 Total PW O&M $21,416,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 424.57 $1,071,087 20 10.910 $11,685,491
HREOP O&M Flow Rate (MGD) 385.98 $773,328 20 10.910 $8,436,957
Screening O&M Flow Rate (MGD) 385.98 $66,620 20 10.910 $726,820
Disinfection O&M Flow Rate (MGD) 424.57 $641,558 20 10.910 $6,999,354
Odor Control O&M Capacity (CFM) 5,550.00 $19,425 20 10.910 $211,926
Reserve / Replace 10% Gravity / 15% Pump $486,948

Total Annual O&M $2,573,000 Total PW O&M $28,547,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 424.57 $1,071,087 20 10.910 $11,685,491
Swirl / Vortex O&M Flow Rate (MGD) 385.98 $43,422 20 10.910 $473,736
Screening O&M Flow Rate (MGD) 385.98 $66,620 20 10.910 $726,820
Disinfection O&M Flow Rate (MGD) 424.57 $641,558 20 10.910 $6,999,354
Odor Control O&M Capacity (CFM) 59,150.00 $207,025 20 10.910 $2,258,630
Reserve / Replace 10% Gravity / 15% Pump $300,141

Total Annual O&M $2,030,000 Total PW O&M $22,444,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 385.98 $1,005,010 20 10.910 $10,964,593
Screening O&M Flow Rate (MGD) 385.98 $66,620 20 10.910 $726,820
Disinfection O&M Flow Rate (MGD) 385.98 $605,368 20 10.910 $6,604,525
Odor Control O&M Capacity (CFM) 5,970.00 $20,895 20 10.910 $227,963
Reserve / Replace 10% Gravity / 15% Pump $259,634

Total Annual O&M $1,698,000 Total PW O&M $18,784,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)
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Operation and Maintenance Costs

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 21.38 $145,443 20 10.910 $1,586,772

Length (ft) 5059
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 1 $153,017 50 14.484 $2,216,229
Screening O&M Flow Rate (MGD) 314.31 $51,521 20 10.910 $562,088
Odor Control O&M Capacity (CFM) 268,050 $938,175 20 10.910 $10,235,432
Reserve / Replace 10% Gravity / 15% Pump $83,046

Total Annual O&M $1,290,000 Total PW O&M $14,708,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 314.31 $876,148 20 10.910 $9,558,723

No. Events / Yr 65
Const Cost ($) $26,553,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 314 $51,521 20 10.910 $562,088
Odor Control O&M Capacity (CFM) 25,230 $88,305 20 10.910 $963,402
Reserve / Replace 10% Gravity / 15% Pump $207,022

Total Annual O&M $1,123,000 Total PW O&M $12,831,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 21.38 $145,443 20 10.910 $1,586,772

No. Events / Yr 65
Const Cost ($) $66,763,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 314 $51,521 20 10.910 $562,088
Odor Control O&M Capacity (CFM) 252,300 $883,050 20 10.910 $9,634,022
Reserve / Replace 10% Gravity / 15% Pump $77,077

Total Annual O&M $1,287,000 Total PW O&M $14,856,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $106,319

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,619 50 14.484 $23,446

Tank O&M $206,844

Surface Storage Tank

50

$1,539,874

14.484 $2,995,837

50
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Operation and Maintenance Costs

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 314.31 $876,148 20 10.910 $9,558,723
Sed. Basin O&M Flow Rate (MGD) 314.31 $35,360 50 14.484 $512,145
Screening O&M Flow Rate (MGD) 314.31 $51,521 20 10.910 $562,088
Disinfection O&M Flow Rate (MGD) 314.31 $534,171 20 10.910 $5,827,773
Odor Control O&M Capacity (CFM) 47,400.00 $165,900 20 10.910 $1,809,959
Reserve / Replace 10% Gravity / 15% Pump $217,888

Total Annual O&M $1,664,000 Total PW O&M $18,489,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 345.75 $933,753 20 10.910 $10,187,189
HREOP O&M Flow Rate (MGD) 314.31 $685,341 20 10.910 $7,477,028
Screening O&M Flow Rate (MGD) 314.31 $51,521 20 10.910 $562,088
Disinfection O&M Flow Rate (MGD) 345.75 $566,105 20 10.910 $6,176,168
Odor Control O&M Capacity (CFM) 4,600.00 $16,100 20 10.910 $175,650
Reserve / Replace 10% Gravity / 15% Pump $393,267

Total Annual O&M $2,253,000 Total PW O&M $24,971,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 345.75 $933,753 20 10.910 $10,187,189
Swirl / Vortex O&M Flow Rate (MGD) 314.31 $35,360 20 10.910 $385,779
Screening O&M Flow Rate (MGD) 314.31 $51,521 20 10.910 $562,088
Disinfection O&M Flow Rate (MGD) 345.75 $566,105 20 10.910 $6,176,168
Odor Control O&M Capacity (CFM) 47,600.00 $166,600 20 10.910 $1,817,596
Reserve / Replace 10% Gravity / 15% Pump $247,852

Total Annual O&M $1,754,000 Total PW O&M $19,377,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 314.31 $876,148 20 10.910 $9,558,723
Screening O&M Flow Rate (MGD) 314.31 $51,521 20 10.910 $562,088
Disinfection O&M Flow Rate (MGD) 314.31 $534,171 20 10.910 $5,827,773
Odor Control O&M Capacity (CFM) 4,870.00 $17,045 20 10.910 $185,960
Reserve / Replace 10% Gravity / 15% Pump $213,629

Total Annual O&M $1,479,000 Total PW O&M $16,348,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)
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Operation and Maintenance Costs

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 20.17 $139,868 20 10.910 $1,525,946

Length (ft) 4770
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 1 $153,017 50 14.484 $2,216,229
Screening O&M Flow Rate (MGD) 295.41 $47,849 20 10.910 $522,033
Odor Control O&M Capacity (CFM) 252,750 $884,625 20 10.910 $9,651,205
Reserve / Replace 10% Gravity / 15% Pump $78,487

Total Annual O&M $1,227,000 Total PW O&M $14,017,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 295.41 $840,574 20 10.910 $9,170,607

No. Events / Yr 65
Const Cost ($) $24,913,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 295 $47,849 20 10.910 $522,033
Odor Control O&M Capacity (CFM) 23,790 $83,265 20 10.910 $908,416
Reserve / Replace 10% Gravity / 15% Pump $195,088

Total Annual O&M $1,074,000 Total PW O&M $12,277,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 20.17 $139,868 20 10.910 $1,525,946

No. Events / Yr 65
Const Cost ($) $63,021,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 295 $47,849 20 10.910 $522,033
Odor Control O&M Capacity (CFM) 237,900 $832,650 20 10.910 $9,084,161
Reserve / Replace 10% Gravity / 15% Pump $73,236

Total Annual O&M $1,218,000 Total PW O&M $14,066,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$2,860,343

Tank O&M $102,219

50

14.484 $1,480,49150

Tank O&M $197,489

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,526 50 14.484 $22,108
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Operation and Maintenance Costs

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 295.41 $840,574 20 10.910 $9,170,607
Sed. Basin O&M Flow Rate (MGD) 295.41 $33,233 50 14.484 $481,336
Screening O&M Flow Rate (MGD) 295.41 $47,849 20 10.910 $522,033
Disinfection O&M Flow Rate (MGD) 295.41 $514,358 20 10.910 $5,611,615
Odor Control O&M Capacity (CFM) 44,800.00 $156,800 20 10.910 $1,710,678
Reserve / Replace 10% Gravity / 15% Pump $205,552

Total Annual O&M $1,593,000 Total PW O&M $17,702,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 324.95 $895,840 20 10.910 $9,773,555
HREOP O&M Flow Rate (MGD) 295.41 $660,785 20 10.910 $7,209,129
Screening O&M Flow Rate (MGD) 295.41 $47,849 20 10.910 $522,033
Disinfection O&M Flow Rate (MGD) 324.95 $545,107 20 10.910 $5,947,087
Odor Control O&M Capacity (CFM) 4,250.00 $14,875 20 10.910 $162,285
Reserve / Replace 10% Gravity / 15% Pump $368,978

Total Annual O&M $2,165,000 Total PW O&M $23,983,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 324.95 $895,840 20 10.910 $9,773,555
Swirl / Vortex O&M Flow Rate (MGD) 295.41 $33,233 20 10.910 $362,572
Screening O&M Flow Rate (MGD) 295.41 $47,849 20 10.910 $522,033
Disinfection O&M Flow Rate (MGD) 324.95 $545,107 20 10.910 $5,947,087
Odor Control O&M Capacity (CFM) 44,700.00 $156,450 20 10.910 $1,706,860
Reserve / Replace 10% Gravity / 15% Pump $234,017

Total Annual O&M $1,679,000 Total PW O&M $18,546,000

BS Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 295.41 $840,574 20 10.910 $9,170,607
Screening O&M Flow Rate (MGD) 295.41 $47,849 20 10.910 $522,033
Disinfection O&M Flow Rate (MGD) 295.41 $514,358 20 10.910 $5,611,615
Odor Control O&M Capacity (CFM) 4,570.00 $15,995 20 10.910 $174,504
Reserve / Replace 10% Gravity / 15% Pump $201,469

Total Annual O&M $1,419,000 Total PW O&M $15,680,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $482.1 $482,130,000 $0
1 $482.1 $482,130,000 $0
2 $482.1 $482,130,000 $0
4 $482.1 $482,130,000 $0
6 $482.1 $482,130,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $640.3 $554,221,019 $86,057,000
1 $225.5 $196,809,122 $28,690,000
2 $161.9 $141,897,685 $20,015,000
4 $123.0 $108,117,001 $14,856,000
6 $116.8 $102,700,039 $14,066,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $611.1 $534,853,019 $76,252,000
1 $215.8 $189,063,122 $26,723,000
2 $155.0 $135,820,685 $19,200,000
4 $117.7 $102,999,001 $14,708,000
6 $111.7 $97,702,039 $14,017,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $384.8 $354,953,019 $29,895,000
1 $176.6 $158,718,122 $17,847,000
2 $139.7 $124,432,685 $15,222,000
4 $111.3 $98,443,001 $12,831,000
6 $105.5 $93,201,039 $12,277,000
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Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $157.8 $128,511,000 $29,267,000
1 $129.4 $104,614,000 $24,813,000
2 $114.7 $92,256,000 $22,444,000
4 $96.3 $76,881,000 $19,377,000
6 $91.3 $72,801,000 $18,546,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $276.8 $240,375,000 $36,415,000
1 $219.3 $188,002,000 $31,312,000
2 $190.7 $162,121,000 $28,547,000
4 $156.1 $131,145,000 $24,971,000
6 $147.1 $123,127,000 $23,983,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $172.4 $144,412,227 $27,985,000
1 $151.8 $128,111,122 $23,701,000
2 $133.7 $112,258,685 $21,416,000
4 $113.8 $95,302,001 $18,489,000
6 $108.9 $91,170,039 $17,702,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $136.9 $112,712,000 $24,192,000
1 $111.8 $91,136,000 $20,674,000
2 $98.8 $80,005,000 $18,784,000
4 $82.6 $66,279,000 $16,348,000
6 $78.3 $62,619,000 $15,680,000
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Cost Summary

Figure 3 – Boundary Street Region Alternative Costs
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Exceedance Summary

Region Name Boundary Street Results Summary

Structures within Region Number of Events: 65
Model ID Boundary St.1 Peak Volume: 18,664,097 ft3

Structure Type Regional 139.62 MG
PWSA Sewershed Boundary Street Total Volume: 71,433,448 ft3

Stream of Discharge Monongahela River 534.36 MG
NPDES Permit Number N/A Peak Rate: 863.07 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:40 5645 1/5/2005 14:50 18664097.31 139616.780 0 273.85 13

1/11/2005 8:30 2258 1/12/2005 1:35 5834977.67 43648.550 1 274.91 12

2/14/2005 5:05 2110 2/14/2005 20:10 3951886.80 29562.089 2 118.15 27

11/29/2005 7:05 525 11/29/2005 7:35 2940762.47 21998.374 3 252.84 14

3/28/2005 9:15 1606 3/28/2005 19:10 2858540.25 21383.310 4 174.41 18

4/1/2005 19:55 2747 4/2/2005 6:25 2802026.44 20960.559 5 177.97 17

1/3/2005 8:35 1766 1/3/2005 14:05 2696099.82 20168.175 6 108.35 30

1/13/2005 22:50 1340 1/14/2005 2:40 2551393.78 19085.701 7 151.01 22

10/25/2005 1:40 1469 10/25/2005 3:55 2536082.69 18971.167 8 96.89 32

5/13/2005 22:40 1540 5/13/2005 22:55 2407826.45 18011.746 9 457.09 6

11/14/2005 22:10 614 11/14/2005 23:10 1706514.10 12765.579 10 180.20 16

10/21/2005 19:30 1410 10/22/2005 6:50 1527605.70 11427.254 11 307.27 11

8/20/2005 18:35 149 8/20/2005 18:50 1455393.44 10887.071 12 863.07 0
8/8/2005 8:50 189 8/8/2005 9:20 1360174.18 10174.783 13 407.04 8

7/5/2005 16:40 150 7/5/2005 17:05 1334399.27 9981.974 14 687.36 1
4/22/2005 16:15 815 4/23/2005 4:20 1124787.21 8413.971 15 422.43 7

12/15/2005 11:20 621 12/15/2005 14:10 1076505.80 8052.802 16 114.48 28

3/23/2005 2:50 785 3/23/2005 12:50 994257.80 7437.546 17 109.55 29

5/28/2005 8:55 653 5/28/2005 9:35 934341.43 6989.341 18 168.95 19

5/11/2005 22:50 147 5/11/2005 23:00 908467.06 6795.788 19 346.10 9

2/20/2005 16:01 1258 2/20/2005 20:35 902327.62 6749.862 20 135.05 23

7/26/2005 19:55 95 7/26/2005 20:10 875852.95 6551.818 21 486.35 4
9/29/2005 5:35 119 9/29/2005 5:50 831329.89 6218.763 22 551.90 3

10/24/2005 11:30 469 10/24/2005 14:50 749763.29 5608.604 23 53.24 41

7/16/2005 11:35 225 7/16/2005 12:00 732444.57 5479.052 24 319.35 10

11/16/2005 4:30 519 11/16/2005 4:45 648331.26 4849.842 25 133.22 26

2/9/2005 15:10 360 2/9/2005 17:00 647202.64 4841.399 26 106.56 31

11/9/2005 19:40 75 11/9/2005 19:50 642456.36 4805.895 27 597.24 2
10/7/2005 9:05 300 10/7/2005 10:55 626737.98 4688.313 28 133.82 24

6/11/2005 17:40 85 6/11/2005 17:55 575900.82 4308.026 29 458.45 5
2/16/2005 7:30 562 2/16/2005 8:25 479851.64 3589.530 30 76.44 38

9/26/2005 6:05 690 9/26/2005 6:25 459743.36 3439.110 31 76.66 36

8/29/2005 11:45 290 8/29/2005 11:55 375833.37 2811.421 32 76.63 37

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

M-29 

Region 1
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

11/1/2005 15:45 199 11/1/2005 16:40 353317.62 2642.992 33 84.01 35

6/3/2005 7:00 218 6/3/2005 9:25 305692.14 2286.730 34 91.31 33

3/27/2005 17:20 140 3/27/2005 18:10 277393.25 2075.040 35 75.18 39

6/14/2005 19:15 84 6/14/2005 19:30 270754.36 2025.378 36 161.15 21

7/15/2005 17:45 69 7/15/2005 17:55 254465.51 1903.529 37 229.04 15

8/27/2005 15:45 65 8/27/2005 15:55 205762.39 1539.206 38 167.83 20

12/25/2005 12:55 122 12/25/2005 13:10 179648.39 1343.860 39 47.43 44

5/23/2005 16:40 75 5/23/2005 16:55 179497.41 1342.730 40 133.52 25

7/17/2005 16:50 95 7/17/2005 17:00 172240.98 1288.449 41 58.14 40

4/20/2005 19:45 260 4/20/2005 20:05 145858.33 1091.093 42 52.20 43

1/26/2005 4:55 95 1/26/2005 5:15 119547.90 894.278 43 42.37 48

5/20/2005 6:35 245 5/20/2005 6:50 107461.00 803.862 44 33.36 52

9/16/2005 21:45 50 9/16/2005 21:55 87688.13 655.951 45 87.00 34

1/30/2005 13:00 75 1/30/2005 13:20 74124.67 554.490 46 42.75 47

12/9/2005 4:20 55 12/9/2005 4:30 62446.92 467.134 47 39.41 49

11/8/2005 15:15 50 11/8/2005 15:30 60542.44 452.888 48 38.86 51

5/7/2005 13:45 35 5/7/2005 13:55 51818.03 387.625 49 52.44 42

10/21/2005 7:45 40 10/21/2005 7:55 50879.36 380.603 50 44.39 45

5/21/2005 15:10 40 5/21/2005 15:25 47859.71 358.015 51 42.77 46

4/27/2005 0:50 58 4/27/2005 1:05 45933.92 343.609 52 21.73 54

7/25/2005 13:42 322 7/25/2005 13:50 38476.76 287.825 53 39.02 50

11/24/2005 9:30 60 11/24/2005 9:45 32316.04 241.740 54 17.77 56

4/30/2005 5:55 50 4/30/2005 6:05 21514.01 160.936 55 18.06 55

10/26/2005 10:50 30 10/26/2005 11:00 21419.94 160.232 56 23.01 53

4/23/2005 12:35 40 4/23/2005 12:45 13043.40 97.571 57 11.70 58

8/16/2005 7:05 104 8/16/2005 8:30 10503.13 78.569 58 12.15 57

10/24/2005 3:15 45 10/24/2005 3:30 9220.37 68.973 59 6.51 60

6/17/2005 1:50 48 6/17/2005 2:00 6148.13 45.991 60 7.94 59

8/26/2005 21:50 23 8/26/2005 22:00 4612.39 34.503 61 6.42 61

11/9/2005 5:10 20 11/9/2005 5:20 3762.58 28.146 62 5.23 62

12/11/2005 16:05 20 12/11/2005 16:15 3023.90 22.620 63 4.49 63

3/12/2005 11:40 24 3/12/2005 11:50 2559.20 19.144 64 3.87 64

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



Exceedance Summary

Region Name Boundary Street Results Summary

Structures within Region Number of Events: 65
Model ID Boundary St.1 Peak Volume: 18,664,097 ft3

Structure Type Regional 139.62 MG
PWSA Sewershed Boundary Street Total Volume: 71,433,448 ft3

Stream of Discharge Monongahela River 534.36 MG
NPDES Permit Number N/A Peak Rate: 863.07 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

M-29 

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Boundary Street Region CSO Volume
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Figure 2 - Boundary Street Region CSO Peak Flow Rate

BS Regional Alternative Sizing & Costs.xls SW-E-0025.pdf



 

Boundary Street Regional Report 1 

E.3.3 BS - BOUNDARY STREET REGION 

Description of Region 

The Boundary Street Region is located along the northern bank of the Monongahela River in the 

Oakland, Squirrel Hill, and Greenfield neighborhoods. The Region consists of the following 

sewersheds/tributary areas:  

• M-29, NPDES# M29RM29  

The Region serves approximately 2,400 acres of commercial and residential property in the 

Oakland, Squirrel Hill, and Greenfield neighborhoods within the City of Pittsburgh. The 

Region’s collection and conveyance system consists of approximately 437,400 linear feet (83 

miles) of sewers and 1,570 manholes.  Nearly all of the service area is combined sewer.  

Attachment 1 – Boundary Street Region Tributary Area Map illustrates the location of the trunk 

sewers, outfalls, regulators, and overall tributary area. 

The Boundary Street Region typically experiences 65 overflow events during the Typical Year 

Baseline Condition simulation (2005).  The maximum overflow volume during the Typical Year 

Baseline Conditions simulation (2005) discharging from the Boundary Street Region is 139.62 

MG.  The peak overflow rate during the Typical Year Baseline Conditions simulation (2005) 

discharging from the Boundary Street Region is approximately 863 CFS.  Figure 1 – Boundary 

Street Region CSO Volume and Figure 2 – Boundary Street Region CSO Peak Flow Rate 

illustrate the CSO volume and peak flow characteristics of the 21 largest CSO events during the 

Typical Year Baseline Conditions simulation (2005). 

Regional consolidation sewers are typically a necessary component of all storage and treatment 

alternatives.  They collect overflows from individual outfalls and convey those flows to the 

Regional storage or treatment alternative. A consolidation sewer is not required for the Boundary 

Street Region because the Boundary Street Region contains only one outfall and regulator at 

which all flow is received. Note that when comparing costs of the outfall specific and regional 

alternatives, there will be a notable difference in the costs for storage alternatives. This is due to 

the fact that a “Stored Volume Treatment Cost” was added to the regional storage alternatives on  
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Boundary Street Regional Report 2 
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Figure 1 - Boundary Street Region CSO Volume
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Figure 2 - Boundary Street Region CSO Peak Flow Rate
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Boundary Street Regional Report 3 

the assumption that the existing WWTP would not be able to accommodate the dewatering flow 

rates of the generally larger regional alternatives, but would be able to accommodate the 

dewatering flow rates of outfall specific alternatives. 

There appears to be a limited amount of available space for potential storage or treatment 

facilities in close proximity to Outfall M-29.  Bordering this location are Second Avenue, I-376, 

CSX railroad, and the Monongahela River.  Within the confines of these critical infrastructure 

and natural boundaries is approximately 12 acres of property where a storage or treatment 

facility could potentially be located.  

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the 

Boundary Street Region outfalls.  Attachment 2 - CSO Alternatives Development Worksheet 

identifies the technologies that have been brought forward to be included in Regional CSO 

control alternatives.  The following paragraphs describe these alternatives in more detail. 

Collection System Control Alternatives 

CS4-BS: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  The separation of sanitary and storm 

sewers would reduce the hydraulic loadings from the entire Region.  By definition, the 

complete separation of sewers would result in the elimination of all CSOs.   

Storage Alternatives 

S2-BS: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 
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Boundary Street Regional Report 4 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

S3-BS: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-BS: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

Treatment Alternatives 

T1-BS: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  

T2-BS: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 
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Boundary Street Regional Report 5 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

T3-BS: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-BS: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Boundary Street Region Alternative Costs illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 untreated overflows 

per year. 

The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.3.3 BS – BOUNDARY STREET REGION. 
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Boundary Street Regional Report 6 

Figure 3 – Boundary Street Region Alternative Costs
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Recommendations 

It is recommended that the following alternatives be carried forward to the next level of analysis: 

• S4-BS: Surface Storage Tank. This alternative resulted in the highest score for control 

levels of 1, 4 and 6 events per year. 

• S3-BS: Tunnel Storage.  This alternative resulted in the highest score for a control level 

of 2 events per year, and the second highest score for control levels of 4 and 6 events per 

year. 

• T4-BS: Screening and Disinfection. This alternative resulted in the highest score for a 

control level of 0 events per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 
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Boundary Street Regional Report 7 

Significant Issues 

Significant issues associated with the highly ranked alternatives include 

General 

1. Traffic control and congestion near Second Avenue  

2. Proximity of work to CSX Railroad, I-376, and brownfield site 

S3 – Tunnel Storage 

1. Must determine accurate and detailed geologic conditions prior to proceeding 

2. Requires local WWTP capacity for stored volume 

3. Significant construction required 

4. Near surface consolidation system can be difficult to construct 

S4 - Surface Storage 

1. Can be difficult to site facilities near residential or high use recreational areas 

2. Requires local WWTP capacity for stored volume 

3. Larger area of construction disruption than tunnel 
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Boundary Street Region - 0 Overflows / Year
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Alternative Scoring Sheet - Boundary Street Region - 1 Overflow / Year
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Alternative Scoring Sheet - Boundary Street Region - 2 Overflows / Year
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Alternative Scoring Sheet - Boundary Street Region - 4 Overflows / Year
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Alternative Scoring Sheet - Boundary Street Region - 6 Overflows / Year
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Attachment 4
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

1

5

1 1 1 1

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

41 4 3 4

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

4

2 2 2 2 2

4 4 4 4

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

51 5 5 5

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

3

5

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

41 4 3 4

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

44 4 4 4

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

12 1 1 1

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

4 4 4 4 4

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

2 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 2 2

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

3 3 3 3 3

1 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

35 4 3 3

3

5

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 1 3

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.564

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.802

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.749

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.785

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.785

S2-Sub Surf Tnk

S2-Sub Surf Tnk

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.557

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.800

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.783

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.815

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.815

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.626

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.704

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.651

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.688

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.688

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.590

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

T1-Vortex

T1-Vortex

T1-Vortex

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.322

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.258

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.501

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.336

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.336

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.336

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.336

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.675

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.579

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.547

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.748

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.636

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.689

Integrated Outfalls

Integrated Outfalls

Integrated Outfalls
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.689

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.689

Integrated Outfalls

Integrated Outfalls
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Alternative Scoring Sheet - Hazelwood Region - 2 Overflows / Year
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Alternative Scoring Sheet - Hazelwood Region - 4 Overflows / Year

0.586

0.785

0.815

0.688

0.494

0.258

0.336

0.579

0.636

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

Integrated Outfalls

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - Hazelwood Region - 6 Overflows / Year

0.586

0.785

0.815

0.688

0.494

0.258

0.336

0.547

0.636

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

Integrated Outfalls

A
lte

rn
at

iv
es

Alternative Scores

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 7,167,357 CF

 53.61 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 285.06 CFS

184.23 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                               804 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 160,800,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 10                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 390,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 350,222 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 700,000$                    
161,890,000$                                              

Capital Costs - Hazelwood Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 7,167,357 CF

 53.61 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 285.06 CFS

184.23 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 53.61 7,167,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 67.01 8,959,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 12,681                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 9 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 152,196,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 53.61 82.96 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 50 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 13,842,000$               298,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 31.67 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 15 Input by Engineer

Construction Cost (Consolidation Pipe) 434,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 13,439,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 671,950 = ACH x Volume / 60

Construction Cost (Odor Control) 15,044,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 184.23 Ref: CSO Statistics

Construction Cost (Screening) 8,942,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 53.61 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 26.81 = Peak Vol/DW Time

Construction Cost 21,072,505$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 9                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,778,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 22,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 13,403 250 SF / MGD
Land Required - Odor Control (SF) 33,598 500 SF / 10,000 CFM
Land Required - Screening (SF) 46,056 250 SF / MGD
Land Required - Regulator (SF) 90,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 206,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 412,000$                    
218,018,505$                                              TOTAL CAPITAL COST

Capital Costs - Hazelwood Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 7,167,357 CF

 53.61 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 285.06 CFS

184.23 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 53.61 7,167,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 63.07 8,432,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 919 = (Vol / SWD * 1.5)1/2

Width (Ft) 613 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 63.21 8,450,205 Sufficient Volume
Tank Area (SF) 563,000 = Length x Width

Construction Cost (Storage Tank) 72,314,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 184.23 285.06 = Peak Rate
Force Main Diameter (In) 93 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 24,127,000$               589,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 285.06 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,223,000$                 14,185,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 12,648,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 63,240 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 2,361,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 184.23 Ref: CSO Statistics

Construction Cost (Screening) 8,942,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 53.61 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 26.81 = Peak Vol/DW Time

Construction Cost 21,072,505$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 819,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,638,000$                 
154,569,505$                                              

SURFACE STORAGE TANK
Capital Costs - Hazelwood Region 

TOTAL CAPITAL COST

0 Overflows / Year

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 7,167,357 CF

 53.61 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 285.06 CFS

184.23 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 53.61 7,167,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 63.07 8,432,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 919 = (Vol / SWD * 1.5)1/2

Width (Ft) 613 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 63.21 8,450,205 Sufficient Volume
Tank Area (SF) 563,000 = Length x Width

Construction Cost (Storage Tank) 166,020,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 53.61 82.96 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 50 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 8,192,000$                 298,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 285.06 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,223,000$                 14,185,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 12,648,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 632,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 14,346,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 184.23 Ref: CSO Statistics

Construction Cost (Screening) 8,942,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 53.61 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 26.81 = Peak Vol/DW Time

Construction Cost 21,072,505$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 819,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,638,000$                 
244,034,505$                                              TOTAL CAPITAL COST

Capital Costs - Hazelwood Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 7,167,357 CF

 53.61 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 285.06 CFS

184.23 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 184.23 285.06                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 20

Construction Cost (Swirl / Vortex) 7,311,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 202.65 313.56 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 98 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 50                               Input by Engineer

Construction Cost (PS / Force Main) 26,375,000$               63,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 285.06 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,223,000$                 14,185,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 577,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 28,850 = ACH x Volume / 60

Construction Cost (Odor Control) 1,276,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 184.23 Ref: CSO Statistics

Construction Cost (Screening) 8,942,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 202.65 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 223 106
Passes / Detention (Min) 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,506,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 191,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 382,000$                    
70,381,000$                                                TOTAL CAPITAL COST

Capital Costs - Hazelwood Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 7,167,357 CF

 53.61 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 285.06 CFS

184.23 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 184.23 285.06 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 30,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 249 OK =(Surf Area x 2)1/2

Width (Ft) 125 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.79 373,500

Construction Cost (CSOTF) 17,427,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 184.23 285.06 = Peak Rate
Force Main Diameter (In) 93 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 24,127,000$               589,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 285.06 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,223,000$                 14,185,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 560,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 28,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,247,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 184.23 Ref: CSO Statistics

Construction Cost (Screening) 8,942,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 184.23 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 212 102
Passes / Detention (Min) 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,583,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.79 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.40 = Peak Vol/DW Time

Construction Cost 8,678,201$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 79,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 158,000$                    
87,277,201$                                                

Capital Costs - Hazelwood Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 7,167,357 CF

 53.61 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 285.06 CFS

184.23 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 184.23 285.06                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,170 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 67 OK =(Surf Area x 2)1/2

Width (Ft) 33 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 33,334,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 202.65 313.56 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 98 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 26,375,000$               628,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 285.06 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,223,000$                 14,185,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 53,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,650 = ACH x Volume / 60

Construction Cost (Odor Control) 196,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 184.23 Ref: CSO Statistics

Construction Cost (Screening) 8,942,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 202.65 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 223 106
Passes / Detention (Min) 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,506,000$                 4,012,000$                 

Construction Cost (Disinfection) 6,518,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 107,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 214,000$                    
99,733,000$                                                

Capital Costs - Hazelwood Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 7,167,357 CF

 53.61 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 285.06 CFS

184.23 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 184.23 285.06 Ref: CSO Statistics

Construction Cost (Screening) 8,942,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 184.23 285.06 = Peak Flow x % Req Pump
Force Main Diameter (In) 93 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 24,127,000$               589,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 285.06 Ref: CSO Statistics

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 1,223,000$                 14,185,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 57,000 =CFS x 200
Odor Control Flow Rate (CFM) 2,850 = ACH x Volume / 60

Construction Cost (Odor Control) 208,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 184.23 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 212 102
Passes / Detention (Min) 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,583,000$                 3,737,000$                 

Construction Cost (Disinfection) 6,320,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 42,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 84,000$                      
63,796,000$                                                

Capital Costs - Hazelwood Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 851,408 CF

 6.37 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 180.82 CFS

116.86 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 804 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 160,800,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 10                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 390,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 350,222 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 700,000$                    
161,890,000$                                              

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Hazelwood Region 

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 851,408 CF

 6.37 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 180.82 CFS

116.86 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 6.37 851,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 7.96 1,064,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 12.5 Input by Engineer
Tunnel Volume / Ft length (CF) 122.66                        Ref: Tunnel diameter
Tunnel Length (Ft) 8,675                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 9 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 24,107,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.37 9.85 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,396,000$                 127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 20.09 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 331,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,596,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 79,800 = ACH x Volume / 60

Construction Cost (Odor Control) 2,833,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 116.86 Ref: CSO Statistics

Construction Cost (Screening) 5,823,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.37 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.18 = Peak Vol/DW Time

Construction Cost 9,546,471$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 9                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,778,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 22,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,592 250 SF / MGD
Land Required - Odor Control (SF) 3,990 500 SF / 10,000 CFM
Land Required - Screening (SF) 29,215 250 SF / MGD
Land Required - Regulator (SF) 90,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 147,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 294,000$                    
51,235,471$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Hazelwood Region 
TUNNEL STORAGE

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 851,408 CF

 6.37 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 180.82 CFS

116.86 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.37 851,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.49 1,001,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 317 = (Vol / SWD * 1.5)1/2

Width (Ft) 212 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.54 1,008,060 Sufficient Volume
Tank Area (SF) 67,000 = Length x Width

Construction Cost (Storage Tank) 7,093,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 116.86 180.82 = Peak Rate
Force Main Diameter (In) 74 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 15,908,000$               451,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 180.82 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,502,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,510 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 444,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 116.86 Ref: CSO Statistics

Construction Cost (Screening) 5,823,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.37 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.18 = Peak Vol/DW Time

Construction Cost 9,546,471$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 114,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 228,000$                    
59,800,471$                                                

SURFACE STORAGE TANK
Capital Costs - Hazelwood Region 

TOTAL CAPITAL COST

1 Overflows / Year

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 851,408 CF

 6.37 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 180.82 CFS

116.86 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.37 851,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.49 1,001,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 317 = (Vol / SWD * 1.5)1/2

Width (Ft) 212 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.54 1,008,060 Sufficient Volume
Tank Area (SF) 67,000 = Length x Width

Construction Cost (Storage Tank) 20,527,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.37 9.85 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,396,000$                 127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 180.82 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,502,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 75,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,701,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 116.86 Ref: CSO Statistics

Construction Cost (Screening) 5,823,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.37 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.18 = Peak Vol/DW Time

Construction Cost 9,546,471$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 114,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 228,000$                    
61,655,471$                                                

Capital Costs - Hazelwood Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 851,408 CF

 6.37 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 180.82 CFS

116.86 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 116.86 180.82                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 13

Construction Cost (Swirl / Vortex) 5,536,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 128.54 198.90 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 78 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 50                               Input by Engineer

Construction Cost (PS / Force Main) 17,334,000$               48,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 180.82 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 375,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 18,750 = ACH x Volume / 60

Construction Cost (Odor Control) 910,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 116.86 Ref: CSO Statistics

Construction Cost (Screening) 5,823,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 128.54 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 178 85
Passes 7 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,262,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 121,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 242,000$                    
52,462,000$                                                

Capital Costs - Hazelwood Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 851,408 CF

 6.37 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 180.82 CFS

116.86 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 116.86 180.82 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 19,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 198 OK =(Surf Area x 2)1/2

Width (Ft) 99 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.76 235,224

Construction Cost (CSOTF) 16,710,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 116.86 180.82 = Peak Rate
Force Main Diameter (In) 74 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 15,908,000$               451,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 180.82 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 353,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 17,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 868,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 116.86 Ref: CSO Statistics

Construction Cost (Screening) 5,823,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 116.86 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 169 81
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,155,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.37 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.18 = Peak Vol/DW Time

Construction Cost 9,546,471$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 52,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 104,000$                    
71,872,471$                                                

Capital Costs - Hazelwood Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 851,408 CF

 6.37 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 180.82 CFS

116.86 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 116.86 180.82                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,380 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 54 OK =(Surf Area x 2)1/2

Width (Ft) 27 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 20,797,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 128.54 198.90 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 78 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 17,334,000$               479,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 180.82 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 35,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,750 = ACH x Volume / 60

Construction Cost (Odor Control) 142,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 116.86 Ref: CSO Statistics

Construction Cost (Screening) 5,823,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 128.54 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 178 85
Passes 7 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,262,000$                 2,851,000$                 

Construction Cost (Disinfection) 5,113,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 76,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 152,000$                    
70,147,000$                                                

Capital Costs - Hazelwood Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 851,408 CF

 6.37 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 180.82 CFS

116.86 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 116.86 180.82 Ref: CSO Statistics

Construction Cost (Screening) 5,823,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 116.86 180.82 = Peak Flow x % Req Pump
Force Main Diameter (In) 74 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 15,908,000$               451,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 180.82 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 36,200 =CFS x 200
Odor Control Flow Rate (CFM) 1,810 = ACH x Volume / 60

Construction Cost (Odor Control) 146,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 116.86 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 169 81
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,155,000$                 2,647,000$                 

Construction Cost (Disinfection) 4,802,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 35,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
47,507,000$                                                

Capital Costs - Hazelwood Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 841,680 CF

 6.30 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 161.05 CFS

104.08 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 804 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 160,800,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 10                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 390,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 350,222 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 700,000$                    
161,890,000$                                              

2 Overflows / Year

Capital Costs - Hazelwood Region 
SEWER SEPARATION

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 841,680 CF

 6.30 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 161.05 CFS

104.08 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 6.30 842,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 7.87 1,053,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 12.5 Input by Engineer
Tunnel Volume / Ft length (CF) 122.66                        Ref: Tunnel diameter
Tunnel Length (Ft) 8,585                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 9 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 23,857,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.30 9.74 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,386,000$                 127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 17.89 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 331,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,580,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 79,000 = ACH x Volume / 60

Construction Cost (Odor Control) 2,810,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 104.08 Ref: CSO Statistics

Construction Cost (Screening) 5,231,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.30 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.15 = Peak Vol/DW Time

Construction Cost 9,528,792$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 9                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,778,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 22,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,574 250 SF / MGD
Land Required - Odor Control (SF) 3,950 500 SF / 10,000 CFM
Land Required - Screening (SF) 26,020 250 SF / MGD
Land Required - Regulator (SF) 90,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 144,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 288,000$                    
50,336,792$                                                

Capital Costs - Hazelwood Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 841,680 CF

 6.30 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 161.05 CFS

104.08 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.30 842,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.41 991,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 316 = (Vol / SWD * 1.5)1/2

Width (Ft) 211 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.48 1,000,140 Sufficient Volume
Tank Area (SF) 67,000 = Length x Width

Construction Cost (Storage Tank) 7,005,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 104.08 161.05 = Peak Rate
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 14,350,000$               424,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.05 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,487,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,440 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 441,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 104.08 Ref: CSO Statistics

Construction Cost (Screening) 5,231,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.30 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.15 = Peak Vol/DW Time

Construction Cost 9,528,792$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 113,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 226,000$                    
57,512,792$                                                

SURFACE STORAGE TANK
Capital Costs - Hazelwood Region 

TOTAL CAPITAL COST

2 Overflows / Year

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 841,680 CF

 6.30 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 161.05 CFS

104.08 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.30 842,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.41 991,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 316 = (Vol / SWD * 1.5)1/2

Width (Ft) 211 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.48 1,000,140 Sufficient Volume
Tank Area (SF) 67,000 = Length x Width

Construction Cost (Storage Tank) 20,303,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.30 9.74 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,386,000$                 127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.05 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,487,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 74,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,680,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 104.08 Ref: CSO Statistics

Construction Cost (Screening) 5,231,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.30 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.15 = Peak Vol/DW Time

Construction Cost 9,528,792$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 113,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 226,000$                    
60,788,792$                                                

Capital Costs - Hazelwood Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 841,680 CF

 6.30 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 161.05 CFS

104.08 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 104.08 161.05                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 11

Construction Cost (Swirl / Vortex) 5,158,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 114.49 177.15 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 74 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 50                               Input by Engineer

Construction Cost (PS / Force Main) 15,619,000$               45,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.05 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 317,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 15,850 = ACH x Volume / 60

Construction Cost (Odor Control) 798,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 104.08 Ref: CSO Statistics

Construction Cost (Screening) 5,231,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 114.49 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 168 80
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,132,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 108,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 216,000$                    
49,506,000$                                                

Capital Costs - Hazelwood Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 841,680 CF

 6.30 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 161.05 CFS

104.08 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 104.08 161.05 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 17,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 188 OK =(Surf Area x 2)1/2

Width (Ft) 94 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.59 212,064

Construction Cost (CSOTF) 16,629,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 104.08 161.05 = Peak Rate
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 14,350,000$               424,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.05 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 318,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 15,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 800,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 104.08 Ref: CSO Statistics

Construction Cost (Screening) 5,231,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 104.08 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 160 76
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,023,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.30 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.15 = Peak Vol/DW Time

Construction Cost 9,528,792$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 47,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 94,000$                      
69,386,792$                                                

Capital Costs - Hazelwood Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 841,680 CF

 6.30 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 161.05 CFS

104.08 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 104.08 161.05                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,230 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 51 OK =(Surf Area x 2)1/2

Width (Ft) 25 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 18,521,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 114.49 177.15 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 74 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 15,619,000$               451,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.05 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 31,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,550 = ACH x Volume / 60

Construction Cost (Odor Control) 129,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 104.08 Ref: CSO Statistics

Construction Cost (Screening) 5,231,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 114.49 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 168 80
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,132,000$                 2,614,000$                 

Construction Cost (Disinfection) 4,746,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 70,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 140,000$                    
65,144,000$                                                

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Hazelwood Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 841,680 CF

 6.30 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 161.05 CFS

104.08 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 104.08 161.05 Ref: CSO Statistics

Construction Cost (Screening) 5,231,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 104.08 161.05 = Peak Flow x % Req Pump
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 14,350,000$               424,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 161.05 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 937,000$                    11,252,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 32,200 =CFS x 200
Odor Control Flow Rate (CFM) 1,610 = ACH x Volume / 60

Construction Cost (Odor Control) 133,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 104.08 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 160 76
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,023,000$                 2,431,000$                 

Construction Cost (Disinfection) 4,454,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 34,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 68,000$                      
44,967,000$                                                

Capital Costs - Hazelwood Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 610,119 CF

 4.56 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 149.84 CFS

96.84 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 804 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 160,800,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 10                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 390,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 350,222 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 700,000$                    
161,890,000$                                              TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - Hazelwood Region 
SEWER SEPARATION

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 610,119 CF

 4.56 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 149.84 CFS

96.84 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 4.56 610,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 5.70 763,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 10.5 Input by Engineer
Tunnel Volume / Ft length (CF) 86.55                          Ref: Tunnel diameter
Tunnel Length (Ft) 8,816                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 9 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 20,727,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.56 7.06 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,138,000$                 118,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 16.65 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 331,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,145,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 57,250 = ACH x Volume / 60

Construction Cost (Odor Control) 2,183,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 96.84 Ref: CSO Statistics

Construction Cost (Screening) 4,896,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.56 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.28 = Peak Vol/DW Time

Construction Cost 9,108,025$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 9                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,778,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 22,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,141 250 SF / MGD
Land Required - Odor Control (SF) 2,863 500 SF / 10,000 CFM
Land Required - Screening (SF) 24,209 250 SF / MGD
Land Required - Regulator (SF) 90,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 141,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 282,000$                    
45,561,025$                                                TOTAL CAPITAL COST

Capital Costs - Hazelwood Region 
TUNNEL STORAGE
4 Overflows / Year

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 610,119 CF

 4.56 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 149.84 CFS

96.84 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.56 610,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.37 718,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 269 = (Vol / SWD * 1.5)1/2

Width (Ft) 180 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.43 726,300 Sufficient Volume
Tank Area (SF) 48,000 = Length x Width

Construction Cost (Storage Tank) 4,933,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 96.84 149.84 = Peak Rate
Force Main Diameter (In) 68 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 13,466,000$               411,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 149.84 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,695,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,077,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,390 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 343,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 96.84 Ref: CSO Statistics

Construction Cost (Screening) 4,896,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.56 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.28 = Peak Vol/DW Time

Construction Cost 9,108,025$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 87,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 174,000$                    
52,914,025$                                                

SURFACE STORAGE TANK
Capital Costs - Hazelwood Region 

TOTAL CAPITAL COST

4 Overflows / Year

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 610,119 CF

 4.56 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 149.84 CFS

96.84 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.56 610,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.37 718,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 269 = (Vol / SWD * 1.5)1/2

Width (Ft) 180 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.43 726,300 Sufficient Volume
Tank Area (SF) 48,000 = Length x Width

Construction Cost (Storage Tank) 14,969,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.56 7.06 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,138,000$                 118,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 149.84 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,695,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,077,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 53,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,081,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 96.84 Ref: CSO Statistics

Construction Cost (Screening) 4,896,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.56 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.28 = Peak Vol/DW Time

Construction Cost 9,108,025$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 87,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 174,000$                    
53,067,025$                                                

Capital Costs - Hazelwood Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 610,119 CF

 4.56 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 149.84 CFS

96.84 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 96.84 149.84                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 11

Construction Cost (Swirl / Vortex) 4,936,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 106.52 164.82 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 71 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 50                               Input by Engineer

Construction Cost (PS / Force Main) 14,647,000$               43,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 149.84 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,695,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 317,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 15,850 = ACH x Volume / 60

Construction Cost (Odor Control) 798,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 96.84 Ref: CSO Statistics

Construction Cost (Screening) 4,896,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 106.52 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 162 77
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,050,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 101,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 202,000$                    
47,155,000$                                                

Capital Costs - Hazelwood Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 610,119 CF

 4.56 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 149.84 CFS

96.84 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 96.84 149.84 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 16,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 181 OK =(Surf Area x 2)1/2

Width (Ft) 91 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.48 197,652

Construction Cost (CSOTF) 16,584,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 96.84 149.84 = Peak Rate
Force Main Diameter (In) 68 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 13,466,000$               411,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 149.84 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,695,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 296,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 14,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 756,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 96.84 Ref: CSO Statistics

Construction Cost (Screening) 4,896,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 96.84 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 154 74
Passes 7 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,941,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.56 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.28 = Peak Vol/DW Time

Construction Cost 9,108,025$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 44,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 88,000$                      
66,833,025$                                                

Capital Costs - Hazelwood Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 610,119 CF

 4.56 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 149.84 CFS

96.84 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 96.84 149.84                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,140 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 49 OK =(Surf Area x 2)1/2

Width (Ft) 24 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 17,246,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 106.52 164.82 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 71 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 14,647,000$               431,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 149.84 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,695,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 28,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,400 = ACH x Volume / 60

Construction Cost (Odor Control) 119,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 96.84 Ref: CSO Statistics

Construction Cost (Screening) 4,896,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 106.52 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 162 77
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,050,000$                 2,476,000$                 

Construction Cost (Disinfection) 4,526,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 67,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 134,000$                    
61,582,000$                                                

Capital Costs - Hazelwood Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 610,119 CF

 4.56 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 149.84 CFS

96.84 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 96.84 149.84 Ref: CSO Statistics

Construction Cost (Screening) 4,896,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 96.84 149.84 = Peak Flow x % Req Pump
Force Main Diameter (In) 68 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 13,466,000$               411,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 149.84 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,695,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 30,000 =CFS x 200
Odor Control Flow Rate (CFM) 1,500 = ACH x Volume / 60

Construction Cost (Odor Control) 126,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 96.84 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 154 74
Passes 7 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,941,000$                 2,317,000$                 

Construction Cost (Disinfection) 4,258,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 33,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 66,000$                      
42,806,000$                                                

Capital Costs - Hazelwood Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 470,785 CF

 3.52 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 125.26 CFS

80.95 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 804 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 160,800,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 10                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 390,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 350,222 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 700,000$                    
161,890,000$                                              

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Hazelwood Region 

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 470,785 CF

 3.52 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 125.26 CFS

80.95 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.52 471,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.40 589,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 9 Input by Engineer
Tunnel Volume / Ft length (CF) 63.59                          Ref: Tunnel diameter
Tunnel Length (Ft) 9,263                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 9 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 19,212,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.52 5.45 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 1,972,000$                 110,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 13.92 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 331,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 884,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 44,200 = ACH x Volume / 60

Construction Cost (Odor Control) 1,783,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 80.95 Ref: CSO Statistics

Construction Cost (Screening) 4,160,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.52 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.76 = Peak Vol/DW Time

Construction Cost 8,854,906$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 9                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,778,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 22,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 880 250 SF / MGD
Land Required - Odor Control (SF) 2,210 500 SF / 10,000 CFM
Land Required - Screening (SF) 20,237 250 SF / MGD
Land Required - Regulator (SF) 90,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 136,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 272,000$                    
42,472,906$                                                

Capital Costs - Hazelwood Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 470,785 CF

 3.52 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 125.26 CFS

80.95 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.52 471,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.14 554,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 236 = (Vol / SWD * 1.5)1/2

Width (Ft) 158 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.18 559,320 Sufficient Volume
Tank Area (SF) 37,000 = Length x Width

Construction Cost (Storage Tank) 3,719,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 80.95 125.26 = Peak Rate
Force Main Diameter (In) 62 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 11,527,000$               372,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.26 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,200,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 831,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,160 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 280,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 80.95 Ref: CSO Statistics

Construction Cost (Screening) 4,160,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.52 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.76 = Peak Vol/DW Time

Construction Cost 8,854,906$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 72,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
48,144,906$                                                

Capital Costs - Hazelwood Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 470,785 CF

 3.52 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 125.26 CFS

80.95 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.52 471,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.14 554,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 236 = (Vol / SWD * 1.5)1/2

Width (Ft) 158 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.18 559,320 Sufficient Volume
Tank Area (SF) 37,000 = Length x Width

Construction Cost (Storage Tank) 11,759,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.52 5.45 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 1,972,000$                 110,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.26 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,200,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 831,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 41,550 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,698,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 80.95 Ref: CSO Statistics

Construction Cost (Screening) 4,160,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.52 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.76 = Peak Vol/DW Time

Construction Cost 8,854,906$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 72,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
47,785,906$                                                

Capital Costs - Hazelwood Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 470,785 CF

 3.52 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 125.26 CFS

80.95 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 80.95 125.26                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 9

Construction Cost (Swirl / Vortex) 4,424,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 89.04 137.78 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 65 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 50                               Input by Engineer

Construction Cost (PS / Force Main) 12,515,000$               39,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.26 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,200,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 260,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 13,000 = ACH x Volume / 60

Construction Cost (Odor Control) 683,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 80.95 Ref: CSO Statistics

Construction Cost (Screening) 4,160,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 89.04 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 148 71
Passes 7 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,846,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 84,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 168,000$                    
42,923,000$                                                

Capital Costs - Hazelwood Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST

HAZ Regional Alternative Sizing & Costs.xls SW-E-0027.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 470,785 CF

 3.52 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 125.26 CFS

80.95 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 80.95 125.26 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 13,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 165 OK =(Surf Area x 2)1/2

Width (Ft) 83 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.23 164,340

Construction Cost (CSOTF) 16,496,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 80.95 125.26 = Peak Rate
Force Main Diameter (In) 62 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 11,527,000$               372,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.26 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,200,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 247,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 12,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 656,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 80.95 Ref: CSO Statistics

Construction Cost (Screening) 4,160,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 80.95 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 141 68
Passes 5 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,742,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.52 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.76 = Peak Vol/DW Time

Construction Cost 8,854,906$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 38,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 76,000$                      
62,971,906$                                                

Capital Costs - Hazelwood Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 470,785 CF

 3.52 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 125.26 CFS

80.95 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 80.95 125.26                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 960 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 45 OK =(Surf Area x 2)1/2

Width (Ft) 22 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 14,485,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 89.04 137.78 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 65 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 12,515,000$               391,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.26 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,200,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 24,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,200 = ACH x Volume / 60

Construction Cost (Odor Control) 106,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 80.95 Ref: CSO Statistics

Construction Cost (Screening) 4,160,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 89.04 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 148 71
Passes 7 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,846,000$                 2,188,000$                 

Construction Cost (Disinfection) 4,034,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 59,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 118,000$                    
54,897,000$                                                

Capital Costs - Hazelwood Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 470,785 CF

 3.52 MG
Total Volume 17,273,457 CF

 129.21 MG
Peak Rate 125.26 CFS

80.95 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 80.95 125.26 Ref: CSO Statistics

Construction Cost (Screening) 4,160,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 80.95 125.26 = Peak Flow x % Req Pump
Force Main Diameter (In) 62 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 11,527,000$               372,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 125.26 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 675                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 770,000$                    10,200,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 25,100 =CFS x 200
Odor Control Flow Rate (CFM) 1,260 = ACH x Volume / 60

Construction Cost (Odor Control) 110,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 80.95 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 141 68
Passes 5 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,742,000$                 1,862,000$                 

Construction Cost (Disinfection) 3,604,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 9                                 Input by Engineer
New Vortex Drop Shaft 9                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 8,118,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 31,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
38,923,000$                                                

Capital Costs - Hazelwood Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

HAZ Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 53.61 $268,787 20 10.910 $2,932,445
Length (ft) 12681
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 9 $177,149 50 14.484 $2,565,747
Screening O&M Flow Rate (MGD) 184.23 $28,901 20 10.910 $315,307
Odor Control O&M Capacity (CFM) 671,950 $2,351,825 20 10.910 $25,658,268
Reserve / Replace 10% Gravity / 15% Pump $121,717

Total Annual O&M $2,831,000 Total PW O&M $31,653,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 184.23 $613,152 20 10.910 $6,689,455

No. Events / Yr 87
Const Cost ($) $72,314,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 184 $28,901 20 10.910 $315,307
Odor Control O&M Capacity (CFM) 63,240 $221,340 20 10.910 $2,414,806
Reserve / Replace 10% Gravity / 15% Pump $129,182

Total Annual O&M $1,098,000 Total PW O&M $12,941,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 53.61 $268,787 20 10.910 $2,932,445

No. Events / Yr 87
Const Cost ($) $166,020,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 184 $28,901 20 10.910 $315,307
Odor Control O&M Capacity (CFM) 632,400 $2,213,400 20 10.910 $24,148,059
Reserve / Replace 10% Gravity / 15% Pump $96,767

Total Annual O&M $2,980,000 Total PW O&M $34,278,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $6,785,60350

Tunnel Maintenance $4,058 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$58,772

$3,392,605

Tank O&M $468,503

Tunnel Storage

Tank O&M $234,238 14.48450
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Operation and Maintenance Costs

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 184.23 $613,152 20 10.910 $6,689,455
Sed. Basin O&M Flow Rate (MGD) 184.23 $20,725 50 14.484 $300,177
Screening O&M Flow Rate (MGD) 184.23 $28,901 20 10.910 $315,307
Disinfection O&M Flow Rate (MGD) 184.23 $385,777 20 10.910 $4,208,809
Odor Control O&M Capacity (CFM) 28,000.00 $98,000 20 10.910 $1,069,174
Reserve / Replace 10% Gravity / 15% Pump $133,178

Total Annual O&M $1,147,000 Total PW O&M $12,716,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 202.65 $653,466 20 10.910 $7,129,272
HREOP O&M Flow Rate (MGD) 184.23 $500,563 20 10.910 $5,461,112
Screening O&M Flow Rate (MGD) 184.23 $28,901 20 10.910 $315,307
Disinfection O&M Flow Rate (MGD) 202.65 $408,840 20 10.910 $4,460,418
Odor Control O&M Capacity (CFM) 2,650.00 $9,275 20 10.910 $101,190
Reserve / Replace 10% Gravity / 15% Pump $229,950

Total Annual O&M $1,602,000 Total PW O&M $17,697,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 202.65 $653,466 20 10.910 $7,129,272
Swirl / Vortex O&M Flow Rate (MGD) 184.23 $20,725 20 10.910 $226,112
Screening O&M Flow Rate (MGD) 184.23 $28,901 20 10.910 $315,307
Disinfection O&M Flow Rate (MGD) 202.65 $408,840 20 10.910 $4,460,418
Odor Control O&M Capacity (CFM) 28,850.00 $100,975 20 10.910 $1,101,631
Reserve / Replace 10% Gravity / 15% Pump $152,162

Total Annual O&M $1,213,000 Total PW O&M $13,385,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 184.23 $613,152 20 10.910 $6,689,455
Screening O&M Flow Rate (MGD) 184.23 $28,901 20 10.910 $315,307
Disinfection O&M Flow Rate (MGD) 184.23 $385,777 20 10.910 $4,208,809
Odor Control O&M Capacity (CFM) 2,850.00 $9,975 20 10.910 $108,827
Reserve / Replace 10% Gravity / 15% Pump $130,352

Total Annual O&M $1,038,000 Total PW O&M $11,453,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)
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Operation and Maintenance Costs

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 6.37 $64,754 20 10.910 $706,463

Length (ft) 8675
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 9 $177,149 50 14.484 $2,565,747
Screening O&M Flow Rate (MGD) 116.86 $19,615 20 10.910 $213,997
Odor Control O&M Capacity (CFM) 79,800 $279,300 20 10.910 $3,047,146
Reserve / Replace 10% Gravity / 15% Pump $33,320

Total Annual O&M $544,000 Total PW O&M $6,607,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 116.86 $452,369 20 10.910 $4,935,323

No. Events / Yr 87
Const Cost ($) $7,093,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 117 $19,615 20 10.910 $213,997
Odor Control O&M Capacity (CFM) 7,510 $26,285 20 10.910 $286,768
Reserve / Replace 10% Gravity / 15% Pump $81,951

Total Annual O&M $570,000 Total PW O&M $6,549,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 6.37 $64,754 20 10.910 $706,463

No. Events / Yr 87
Const Cost ($) $20,527,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 117 $19,615 20 10.910 $213,997
Odor Control O&M Capacity (CFM) 75,100 $262,850 20 10.910 $2,867,678
Reserve / Replace 10% Gravity / 15% Pump $32,961

Total Annual O&M $452,000 Total PW O&M $5,339,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$71,185 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $2,776 50 14.484 $40,205

Tank O&M

Tank O&M $104,770

14.484 $1,031,019

14.484 $1,517,450
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Operation and Maintenance Costs

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 116.86 $452,369 20 10.910 $4,935,323
Sed. Basin O&M Flow Rate (MGD) 116.86 $13,147 50 14.484 $190,410
Screening O&M Flow Rate (MGD) 116.86 $19,615 20 10.910 $213,997
Disinfection O&M Flow Rate (MGD) 116.86 $292,352 20 10.910 $3,189,538
Odor Control O&M Capacity (CFM) 17,650.00 $61,775 20 10.910 $673,961
Reserve / Replace 10% Gravity / 15% Pump $88,966

Total Annual O&M $840,000 Total PW O&M $9,292,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 128.54 $482,112 20 10.910 $5,259,810
HREOP O&M Flow Rate (MGD) 116.86 $383,000 20 10.910 $4,178,505
Screening O&M Flow Rate (MGD) 116.86 $19,615 20 10.910 $213,997
Disinfection O&M Flow Rate (MGD) 128.54 $309,829 20 10.910 $3,380,215
Odor Control O&M Capacity (CFM) 1,750.00 $6,125 20 10.910 $66,823
Reserve / Replace 10% Gravity / 15% Pump $149,668

Total Annual O&M $1,201,000 Total PW O&M $13,249,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 128.54 $482,112 20 10.910 $5,259,810
Swirl / Vortex O&M Flow Rate (MGD) 116.86 $13,147 20 10.910 $143,429
Screening O&M Flow Rate (MGD) 116.86 $19,615 20 10.910 $213,997
Disinfection O&M Flow Rate (MGD) 128.54 $309,829 20 10.910 $3,380,215
Odor Control O&M Capacity (CFM) 18,750.00 $65,625 20 10.910 $715,965
Reserve / Replace 10% Gravity / 15% Pump $102,718

Total Annual O&M $891,000 Total PW O&M $9,816,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 116.86 $452,369 20 10.910 $4,935,323
Screening O&M Flow Rate (MGD) 116.86 $19,615 20 10.910 $213,997
Disinfection O&M Flow Rate (MGD) 116.86 $292,352 20 10.910 $3,189,538
Odor Control O&M Capacity (CFM) 1,810.00 $6,335 20 10.910 $69,114
Reserve / Replace 10% Gravity / 15% Pump $87,002

Total Annual O&M $771,000 Total PW O&M $8,495,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)
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Operation and Maintenance Costs

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 6.30 $64,259 20 10.910 $701,060

Length (ft) 8585
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 9 $177,149 50 14.484 $2,565,747
Screening O&M Flow Rate (MGD) 104.08 $18,040 20 10.910 $196,821
Odor Control O&M Capacity (CFM) 79,000 $276,500 20 10.910 $3,016,598
Reserve / Replace 10% Gravity / 15% Pump $31,606

Total Annual O&M $539,000 Total PW O&M $6,552,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 104.08 $418,694 20 10.910 $4,567,927

No. Events / Yr 87
Const Cost ($) $7,005,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 104 $18,040 20 10.910 $196,821
Odor Control O&M Capacity (CFM) 7,440 $26,040 20 10.910 $284,095
Reserve / Replace 10% Gravity / 15% Pump $73,976

Total Annual O&M $534,000 Total PW O&M $6,151,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 6.30 $64,259 20 10.910 $701,060

No. Events / Yr 87
Const Cost ($) $20,303,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 104 $18,040 20 10.910 $196,821
Odor Control O&M Capacity (CFM) 74,350 $260,225 20 10.910 $2,839,039
Reserve / Replace 10% Gravity / 15% Pump $31,253

Total Annual O&M $447,000 Total PW O&M $5,278,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $2,747 50 14.484 $39,789

$1,509,339

Tank O&M $70,965 50

Tank O&M $104,210 50 14.484

$1,027,832
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Operation and Maintenance Costs

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 104.08 $418,694 20 10.910 $4,567,927
Sed. Basin O&M Flow Rate (MGD) 104.08 $11,709 50 14.484 $169,591
Screening O&M Flow Rate (MGD) 104.08 $18,040 20 10.910 $196,821
Disinfection O&M Flow Rate (MGD) 104.08 $272,440 20 10.910 $2,972,304
Odor Control O&M Capacity (CFM) 15,900.00 $55,650 20 10.910 $607,138
Reserve / Replace 10% Gravity / 15% Pump $80,455

Total Annual O&M $777,000 Total PW O&M $8,594,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 114.49 $446,222 20 10.910 $4,868,258
HREOP O&M Flow Rate (MGD) 104.08 $357,787 20 10.910 $3,903,439
Screening O&M Flow Rate (MGD) 104.08 $18,040 20 10.910 $196,821
Disinfection O&M Flow Rate (MGD) 114.49 $288,727 20 10.910 $3,149,994
Odor Control O&M Capacity (CFM) 1,550.00 $5,425 20 10.910 $59,186
Reserve / Replace 10% Gravity / 15% Pump $134,481

Total Annual O&M $1,117,000 Total PW O&M $12,312,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 114.49 $446,222 20 10.910 $4,868,258
Swirl / Vortex O&M Flow Rate (MGD) 104.08 $11,709 20 10.910 $127,747
Screening O&M Flow Rate (MGD) 104.08 $18,040 20 10.910 $196,821
Disinfection O&M Flow Rate (MGD) 114.49 $288,727 20 10.910 $3,149,994
Odor Control O&M Capacity (CFM) 15,850.00 $55,475 20 10.910 $605,229
Reserve / Replace 10% Gravity / 15% Pump $92,938

Total Annual O&M $821,000 Total PW O&M $9,041,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 104.08 $418,694 20 10.910 $4,567,927
Screening O&M Flow Rate (MGD) 104.08 $18,040 20 10.910 $196,821
Disinfection O&M Flow Rate (MGD) 104.08 $272,440 20 10.910 $2,972,304
Odor Control O&M Capacity (CFM) 1,610.00 $5,635 20 10.910 $61,478
Reserve / Replace 10% Gravity / 15% Pump $78,641

Total Annual O&M $715,000 Total PW O&M $7,877,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)
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Operation and Maintenance Costs

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.56 $51,830 20 10.910 $565,457

Length (ft) 8816
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 9 $177,149 50 14.484 $2,565,747
Screening O&M Flow Rate (MGD) 96.84 $17,174 20 10.910 $187,371
Odor Control O&M Capacity (CFM) 57,250 $200,375 20 10.910 $2,186,079
Reserve / Replace 10% Gravity / 15% Pump $27,978

Total Annual O&M $450,000 Total PW O&M $5,574,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 96.84 $398,992 20 10.910 $4,352,975

No. Events / Yr 87
Const Cost ($) $4,933,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 97 $17,174 20 10.910 $187,371
Odor Control O&M Capacity (CFM) 5,390 $18,865 20 10.910 $205,816
Reserve / Replace 10% Gravity / 15% Pump $69,191

Total Annual O&M $501,000 Total PW O&M $5,768,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.56 $51,830 20 10.910 $565,457

No. Events / Yr 87
Const Cost ($) $14,969,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 97 $17,174 20 10.910 $187,371
Odor Control O&M Capacity (CFM) 53,850 $188,475 20 10.910 $2,056,251
Reserve / Replace 10% Gravity / 15% Pump $27,700

Total Annual O&M $349,000 Total PW O&M $4,153,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $65,785

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $2,821 50 14.484 $40,860

Tank O&M $90,875

Surface Storage Tank

50

$952,807

14.484 $1,316,201

50
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Operation and Maintenance Costs

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 96.84 $398,992 20 10.910 $4,352,975
Sed. Basin O&M Flow Rate (MGD) 96.84 $10,894 50 14.484 $157,787
Screening O&M Flow Rate (MGD) 96.84 $17,174 20 10.910 $187,371
Disinfection O&M Flow Rate (MGD) 96.84 $260,725 20 10.910 $2,844,499
Odor Control O&M Capacity (CFM) 14,800.00 $51,800 20 10.910 $565,135
Reserve / Replace 10% Gravity / 15% Pump $75,594

Total Annual O&M $740,000 Total PW O&M $8,183,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 106.52 $425,225 20 10.910 $4,639,174
HREOP O&M Flow Rate (MGD) 96.84 $342,925 20 10.910 $3,741,287
Screening O&M Flow Rate (MGD) 96.84 $17,174 20 10.910 $187,371
Disinfection O&M Flow Rate (MGD) 106.52 $276,312 20 10.910 $3,014,548
Odor Control O&M Capacity (CFM) 1,400.00 $4,900 20 10.910 $53,459
Reserve / Replace 10% Gravity / 15% Pump $125,886

Total Annual O&M $1,067,000 Total PW O&M $11,762,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 106.52 $425,225 20 10.910 $4,639,174
Swirl / Vortex O&M Flow Rate (MGD) 96.84 $10,894 20 10.910 $118,855
Screening O&M Flow Rate (MGD) 96.84 $17,174 20 10.910 $187,371
Disinfection O&M Flow Rate (MGD) 106.52 $276,312 20 10.910 $3,014,548
Odor Control O&M Capacity (CFM) 15,850.00 $55,475 20 10.910 $605,229
Reserve / Replace 10% Gravity / 15% Pump $87,536

Total Annual O&M $786,000 Total PW O&M $8,653,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 96.84 $398,992 20 10.910 $4,352,975
Screening O&M Flow Rate (MGD) 96.84 $17,174 20 10.910 $187,371
Disinfection O&M Flow Rate (MGD) 96.84 $260,725 20 10.910 $2,844,499
Odor Control O&M Capacity (CFM) 1,500.00 $5,250 20 10.910 $57,277
Reserve / Replace 10% Gravity / 15% Pump $73,881

Total Annual O&M $683,000 Total PW O&M $7,516,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)
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Operation and Maintenance Costs

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.52 $43,587 20 10.910 $475,529

Length (ft) 9263
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 9 $177,149 50 14.484 $2,565,747
Screening O&M Flow Rate (MGD) 80.95 $15,342 20 10.910 $167,377
Odor Control O&M Capacity (CFM) 44,200 $154,700 20 10.910 $1,687,768
Reserve / Replace 10% Gravity / 15% Pump $24,211

Total Annual O&M $394,000 Total PW O&M $4,964,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 80.95 $353,969 20 10.910 $3,861,777

No. Events / Yr 87
Const Cost ($) $3,719,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 81 $15,342 20 10.910 $167,377
Odor Control O&M Capacity (CFM) 4,160 $14,560 20 10.910 $158,849
Reserve / Replace 10% Gravity / 15% Pump $59,107

Total Annual O&M $447,000 Total PW O&M $5,156,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.52 $43,587 20 10.910 $475,529

No. Events / Yr 87
Const Cost ($) $11,759,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 81 $15,342 20 10.910 $167,377
Odor Control O&M Capacity (CFM) 41,550 $145,425 20 10.910 $1,586,578
Reserve / Replace 10% Gravity / 15% Pump $23,980

Total Annual O&M $288,000 Total PW O&M $3,453,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$1,199,970

Tank O&M $62,750

50

14.484 $908,85050

Tank O&M $82,850

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $2,964 50 14.484 $42,933
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Operation and Maintenance Costs

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 80.95 $353,969 20 10.910 $3,861,777
Sed. Basin O&M Flow Rate (MGD) 80.95 $9,107 50 14.484 $131,899
Screening O&M Flow Rate (MGD) 80.95 $15,342 20 10.910 $167,377
Disinfection O&M Flow Rate (MGD) 80.95 $233,759 20 10.910 $2,550,299
Odor Control O&M Capacity (CFM) 12,350.00 $43,225 20 10.910 $471,582
Reserve / Replace 10% Gravity / 15% Pump $64,868

Total Annual O&M $656,000 Total PW O&M $7,248,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 89.04 $377,241 20 10.910 $4,115,681
HREOP O&M Flow Rate (MGD) 80.95 $308,622 20 10.910 $3,367,042
Screening O&M Flow Rate (MGD) 80.95 $15,342 20 10.910 $167,377
Disinfection O&M Flow Rate (MGD) 89.04 $247,734 20 10.910 $2,702,760
Odor Control O&M Capacity (CFM) 1,200.00 $4,200 20 10.910 $45,822
Reserve / Replace 10% Gravity / 15% Pump $107,085

Total Annual O&M $954,000 Total PW O&M $10,506,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 89.04 $377,241 20 10.910 $4,115,681
Swirl / Vortex O&M Flow Rate (MGD) 80.95 $9,107 20 10.910 $99,354
Screening O&M Flow Rate (MGD) 80.95 $15,342 20 10.910 $167,377
Disinfection O&M Flow Rate (MGD) 89.04 $247,734 20 10.910 $2,702,760
Odor Control O&M Capacity (CFM) 13,000.00 $45,500 20 10.910 $496,402
Reserve / Replace 10% Gravity / 15% Pump $75,272

Total Annual O&M $695,000 Total PW O&M $7,657,000

HAZ Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 80.95 $353,969 20 10.910 $3,861,777
Screening O&M Flow Rate (MGD) 80.95 $15,342 20 10.910 $167,377
Disinfection O&M Flow Rate (MGD) 80.95 $233,759 20 10.910 $2,550,299
Odor Control O&M Capacity (CFM) 1,260.00 $4,410 20 10.910 $48,113
Reserve / Replace 10% Gravity / 15% Pump $63,383

Total Annual O&M $608,000 Total PW O&M $6,691,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $161.9 $161,890,000 $0
1 $161.9 $161,890,000 $0
2 $161.9 $161,890,000 $0
4 $161.9 $161,890,000 $0
6 $161.9 $161,890,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $278.3 $244,034,505 $34,278,000
1 $67.0 $61,655,471 $5,339,000
2 $66.1 $60,788,792 $5,278,000
4 $57.2 $53,067,025 $4,153,000
6 $51.2 $47,785,906 $3,453,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $249.7 $218,018,505 $31,653,000
1 $57.8 $51,235,471 $6,607,000
2 $56.9 $50,336,792 $6,552,000
4 $51.1 $45,561,025 $5,574,000
6 $47.4 $42,472,906 $4,964,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $167.5 $154,569,505 $12,941,000
1 $66.3 $59,800,471 $6,549,000
2 $63.7 $57,512,792 $6,151,000
4 $58.7 $52,914,025 $5,768,000
6 $53.3 $48,144,906 $5,156,000
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Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $83.8 $70,381,000 $13,385,000
1 $62.3 $52,462,000 $9,816,000
2 $58.5 $49,506,000 $9,041,000
4 $55.8 $47,155,000 $8,653,000
6 $50.6 $42,923,000 $7,657,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $117.4 $99,733,000 $17,697,000
1 $83.4 $70,147,000 $13,249,000
2 $77.5 $65,144,000 $12,312,000
4 $73.3 $61,582,000 $11,762,000
6 $65.4 $54,897,000 $10,506,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $100.0 $87,277,201 $12,716,000
1 $81.2 $71,872,471 $9,292,000
2 $78.0 $69,386,792 $8,594,000
4 $75.0 $66,833,025 $8,183,000
6 $70.2 $62,971,906 $7,248,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $75.2 $63,796,000 $11,453,000
1 $56.0 $47,507,000 $8,495,000
2 $52.8 $44,967,000 $7,877,000
4 $50.3 $42,806,000 $7,516,000
6 $45.6 $38,923,000 $6,691,000

Integrated Outfalls COMBINATION-INDIVIDUAL OUTFALLS
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $69.9 $53,654,000 $16,240,000
1 $52.0 $43,795,000 $8,237,000
2 $49.3 $41,405,000 $7,854,000
4 $44.0 $37,888,000 $6,076,000
6 $39.9 $34,065,000 $5,883,000
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Cost Summary

Sub Surface Storage Tank
N/A
Sewer Separation
Sewer Separation
Sub Surface Storage Tank
Sub Surface Storage Tank
Sub Surface Storage Tank
Sewer Separation
Sewer Separation
Sub Surface Storage Tank

Figure 3 – Hazelwood Region Alternative Costs
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Exceedance Summary

Region Name Hazelwood Results Summary

Structures within Region Number of Events: 87
Model ID Hazelwood.1 Peak Volume: 7,167,357 ft3

Structure Type Regional 53.62 MG
PWSA Sewershed Hazelwood Total Volume: 17,273,457 ft3

Stream of Discharge Monongahela River 129.21 MG
NPDES Permit Number N/A Peak Rate: 285.06 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:25 11390 1/12/2005 1:30 7167356.74 53615.412 0 64.88 12

1/13/2005 15:00 4170 1/14/2005 2:30 851408.02 6368.958 1 38.99 21

2/14/2005 4:10 2518 2/14/2005 20:00 841680.04 6296.188 2 22.07 33

3/27/2005 16:35 2492 3/28/2005 19:15 668437.88 5000.250 3 39.69 20

4/1/2005 18:50 3106 4/2/2005 6:15 610118.54 4563.992 4 34.66 24

11/29/2005 6:43 534 11/29/2005 7:30 496182.50 3711.693 5 54.47 14

5/13/2005 22:30 2097 5/13/2005 22:45 470784.79 3521.706 6 161.05 2
10/24/2005 11:10 2893 10/25/2005 3:45 447085.49 3344.423 7 18.46 40

8/20/2005 18:25 144 8/20/2005 18:45 429734.14 3214.626 8 285.06 0
1/3/2005 8:15 1631 1/3/2005 14:00 346853.14 2594.635 9 16.23 44

10/21/2005 18:56 1422 10/22/2005 6:45 322087.26 2409.374 10 159.66 3
11/14/2005 21:35 607 11/14/2005 23:00 283981.46 2124.323 11 45.40 18

4/22/2005 15:15 1312 4/23/2005 4:15 277325.73 2074.535 12 149.84 4
8/8/2005 7:45 188 8/8/2005 8:45 265995.48 1989.779 13 82.95 10

2/20/2005 15:00 1806 2/20/2005 20:15 244110.22 1826.067 14 31.43 26

7/5/2005 16:35 138 7/5/2005 17:00 236646.38 1770.233 15 180.82 1
5/11/2005 22:35 136 5/11/2005 23:00 226093.21 1691.290 16 136.08 5
7/26/2005 19:45 80 7/26/2005 20:05 214187.16 1602.227 17 125.26 6

7/17/2005 16:15 104 7/17/2005 16:45 168750.28 1262.337 18 107.44 7

12/15/2005 8:25 777 12/15/2005 14:00 164723.48 1232.214 19 21.09 34

3/23/2005 2:15 812 3/23/2005 12:45 163421.86 1222.477 20 18.72 39

5/28/2005 8:15 670 5/28/2005 9:30 159927.03 1196.334 21 34.14 25

9/29/2005 5:10 108 9/29/2005 5:45 157440.94 1177.737 22 98.65 8

2/16/2005 5:36 1093 2/16/2005 8:15 139041.40 1040.099 23 20.72 36

2/9/2005 14:25 1061 2/9/2005 16:50 116887.65 874.378 24 19.35 38

11/16/2005 4:10 514 11/16/2005 4:35 114087.43 853.431 25 25.97 28

7/16/2005 11:25 219 7/16/2005 12:00 109644.95 820.199 26 57.09 13

10/7/2005 7:45 625 10/7/2005 10:45 107995.28 807.859 27 26.62 27

9/16/2005 21:20 70 9/16/2005 21:45 106813.71 799.020 28 86.12 9

6/3/2005 6:15 233 6/3/2005 6:50 88811.46 664.354 29 23.32 31

9/26/2005 5:30 354 9/26/2005 6:05 84004.22 628.394 30 22.34 32

7/21/2005 14:45 54 7/21/2005 15:00 66049.23 494.081 31 81.84 11

11/1/2005 14:55 224 11/1/2005 16:30 59096.60 442.072 32 14.41 45

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

M-31 thru M-40 

Region 1
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

6/11/2005 17:25 70 6/11/2005 17:45 55085.43 412.067 33 46.65 17

8/29/2005 9:10 307 8/29/2005 11:45 51688.70 386.657 34 14.16 46

6/14/2005 19:00 73 6/14/2005 19:15 50220.15 375.672 35 43.91 19

5/23/2005 12:10 324 5/23/2005 16:45 49624.27 371.214 36 52.64 15

12/25/2005 10:35 235 12/25/2005 12:50 47422.02 354.740 37 11.44 48

11/9/2005 19:30 55 11/9/2005 19:45 46426.55 347.294 38 49.78 16

7/25/2005 13:25 333 7/25/2005 13:45 41583.13 311.063 39 38.48 22

6/8/2005 21:05 73 6/8/2005 21:15 40959.09 306.394 40 35.07 23

11/8/2005 14:35 92 11/8/2005 15:15 40553.50 303.360 41 17.84 43

10/28/2005 12:00 71 10/28/2005 12:30 40135.98 300.237 42 23.53 30

6/6/2005 9:35 66 6/6/2005 10:00 39625.90 296.422 43 24.41 29

5/7/2005 11:50 152 5/7/2005 13:45 37167.64 278.033 44 17.93 42

10/21/2005 2:07 421 10/21/2005 7:35 36318.35 271.679 45 18.45 41

1/26/2005 2:35 241 1/26/2005 4:55 32434.20 242.624 46 8.88 49

4/20/2005 19:15 293 4/20/2005 19:50 31556.34 236.057 47 8.85 50

5/19/2005 19:45 877 5/20/2005 6:20 31457.95 235.321 48 6.39 53

8/27/2005 15:20 59 8/27/2005 15:35 31387.57 234.795 49 20.87 35

11/24/2005 8:10 262 11/24/2005 9:35 28348.91 212.064 50 4.82 59

1/30/2005 12:40 142 1/30/2005 13:30 26849.11 200.845 51 8.10 51

3/7/2005 21:35 460 3/8/2005 0:20 26018.88 194.634 52 2.66 74

10/24/2005 2:10 157 10/24/2005 3:05 20408.75 152.668 53 5.65 54

12/26/2005 5:20 398 12/26/2005 6:20 19466.16 145.617 54 2.78 73

5/21/2005 14:55 56 5/21/2005 15:10 18509.51 138.460 55 12.25 47

4/30/2005 2:10 327 4/30/2005 4:50 17607.47 131.713 56 3.67 65

2/25/2005 12:50 504 2/25/2005 13:05 17404.32 130.193 57 3.55 66

7/5/2005 3:35 44 7/5/2005 3:45 17326.20 129.609 58 19.54 37

4/26/2005 20:10 331 4/27/2005 0:45 15791.02 118.125 59 3.85 63

4/24/2005 9:45 1333 4/24/2005 16:35 15225.25 113.893 60 3.76 64

6/17/2005 0:55 126 6/17/2005 1:35 14657.41 109.645 61 4.75 60

8/26/2005 20:10 467 8/26/2005 21:40 13577.19 101.564 62 4.14 62

3/20/2005 3:50 848 3/20/2005 4:05 13441.27 100.547 63 3.20 70

11/9/2005 4:40 84 11/9/2005 4:55 10798.17 80.776 64 5.19 55

11/23/2005 19:10 214 11/23/2005 20:15 10603.28 79.318 65 4.39 61

3/12/2005 11:00 221 3/12/2005 12:35 10251.03 76.683 66 6.57 52

8/16/2005 6:00 175 8/16/2005 8:20 9542.75 71.385 67 5.06 56

12/11/2005 13:50 288 12/11/2005 15:55 9365.29 70.057 68 2.62 75

8/5/2005 11:15 70 8/5/2005 11:25 7634.45 57.109 69 3.26 68

12/9/2005 4:00 231 12/9/2005 4:20 6472.77 48.420 70 3.17 71

6/22/2005 5:20 39 6/22/2005 5:35 5158.08 38.585 71 5.05 57

2/8/2005 5:55 429 2/8/2005 6:05 5069.40 37.922 72 3.22 69

3/11/2005 8:25 599 3/11/2005 14:05 4957.62 37.085 73 3.45 67

6/16/2005 11:25 349 6/16/2005 11:40 4627.09 34.613 74 3.13 72

5/24/2005 6:30 368 5/24/2005 6:40 3052.81 22.837 75 2.32 76

2/26/2005 11:25 151 2/26/2005 12:50 3018.99 22.584 76 1.90 79

9/23/2005 2:55 30 9/23/2005 3:05 2888.23 21.605 77 4.85 58

7/18/2005 18:50 34 7/18/2005 19:00 2122.37 15.876 78 2.11 77

11/23/2005 0:20 20 11/23/2005 0:25 1079.16 8.073 79 2.01 78

2/22/2005 21:00 29 2/22/2005 21:10 529.90 3.964 80 0.56 82

11/6/2005 14:10 24 11/6/2005 14:15 468.30 3.503 81 0.71 80

7/15/2005 17:35 19 7/15/2005 17:40 278.53 2.084 82 0.58 81

5/27/2005 20:50 20 5/27/2005 21:00 190.95 1.428 83 0.25 84

11/14/2005 0:20 14 11/14/2005 0:25 158.98 1.189 84 0.28 83

5/22/2005 20:37 12 5/22/2005 20:45 75.02 0.561 85 0.19 85

2/17/2005 5:57 37 2/17/2005 6:15 71.93 0.538 86 0.06 86
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Exceedance Summary

Region Name Hazelwood Results Summary

Structures within Region Number of Events: 87
Model ID Hazelwood.1 Peak Volume: 7,167,357 ft3

Structure Type Regional 53.62 MG
PWSA Sewershed Hazelwood Total Volume: 17,273,457 ft3

Stream of Discharge Monongahela River 129.21 MG
NPDES Permit Number N/A Peak Rate: 285.06 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

M-31 thru M-40 

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"
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Figure 1 - Hazelwood Region CSO Volume
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Figure 2 - Hazelwood Region CSO Peak Flow Rate
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Hazelwood Regional Report 1 

E.3.4 HAZ - HAZELWOOD REGION 

Description of Region 

The Hazelwood Region is located along the northern bank of the Monongahela River in the 

Hazelwood neighborhood. The Region consists of the following sewersheds/tributary areas:  

• M-31, NPDES# 030MM31 

• M-31A, NPDES# 030MM31A 

• M-32, NPDES# 031DM32 

• M-33, NPDES# 031HM33  

• M-35, NPDES# 031HM35  

• M-36, NPDES# 031MM36 

• M-37, NPDES# 057AM37  

• M-38, NPDES# 057KM38  

• M-39, NPDES# 057KM39  

• M-40, NPDES# 057MM40  

The Region serves approximately 804 acres of commercial and residential property in the 

Hazelwood neighborhood within the City of Pittsburgh. The Region’s collection and conveyance 

system consists of approximately 231,600 linear feet (44 miles) of sewers and 349 manholes.  

Nearly all of the service area is combined sewer.  Attachment 1 – Hazelwood Region Tributary 

Area Map illustrates the location of the trunk sewers, outfalls, regulators, and overall tributary 

area. 

The Hazelwood Region typically experiences 87 overflow events during the Typical Year 

Baseline Condition simulation (2005).  The maximum overflow volume during the Typical Year 
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Baseline Conditions simulation (2005) discharging from the Hazelwood Region is 53.6 MG.  

The peak overflow rate during the Typical Year Baseline Conditions simulation (2005) 

discharging from the Hazelwood Region is approximately 285 CFS.  Figure 1 – Hazelwood 

Region CSO Volume and Figure 2 – Hazelwood Region CSO Peak Flow Rate illustrate the CSO 

volume and peak flow characteristics of the 21 largest CSO events during the Typical Year 

Baseline Conditions simulation (2005). 
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Figure 1 - Hazelwood Region CSO Volume
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SW-E-0028.pdf



 

Hazelwood Regional Report 3 

Regional consolidation sewers are typically a necessary component of all storage and treatment 

alternatives.  They collect overflows from individual outfalls and convey those flows to the 

Regional storage or treatment alternative. A consolidation sewer of up to 9,000 feet long could 

be required for the Hazelwood Region, depending upon where the final CSO control alternative 

was sited. 

There appears to be a limited amount of available space for potential storage or treatment 

facilities in close proximity to M-31 / M-31A.  Bordering this location are local railroad tracks 

and the Monongahela River.  Within the confines of these critical infrastructure and natural 

boundaries is approximately 20 acres of property where a storage or treatment facility could 

potentially be located.  

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the 

Hazelwood Region outfalls.  Attachment 2 - CSO Alternatives Development Worksheet identifies 

the technologies that have been brought forward to be included in Regional CSO control 

alternatives.  The following paragraphs describe these alternatives in more detail. 

Integrated Alternatives 

Integrated Outfalls  

• Construct the highest ranked outfall-specific CSO control alternative for each outfall within 

the Region in lieu of a single Regional control alternative.  This combination of highest 

ranked outfall-specific alternatives may include different types of CSO control technologies, 

but would not require a Regional consolidation sewer. 

Collection System Control Alternatives 

CS4-HAZ: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  It should be noted that approximately 1 
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Hazelwood Regional Report 4 

acre of the Region is already separated.  The separation of sanitary and storm sewers would 

reduce the hydraulic loadings from the entire Region.  By definition, the complete separation 

of sewers would result in the elimination of all CSOs.   

Storage Alternatives 

S2-HAZ: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

S3-HAZ: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-HAZ: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 
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Treatment Alternatives 

T1-HAZ: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  

T2-HAZ: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

T3-HAZ: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-HAZ: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 
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Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Hazelwood Region Alternative Costs illustrates the planning level present worth costs 

associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 untreated overflows per 

year. 

Figure 3 – Hazelwood Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.3.4 HAZ – HAZELWOOD REGION. 
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Recommendations 

It is recommended that the following alternatives be carried forward to the next level of analysis: 

• Integrated Outfalls. This alternative resulted in the highest score for a control level of 0 

events per year. 

• S2-HAZ: Sub-Surface Storage:  This alternative resulted in the highest score for a control 

level of 1 event per year, and the second highest score for control levels of 2, 4 and 6 

events per year. 

• S3-HAZ: Tunnel Storage.  This alternative resulted in the highest score for control levels 

of 2, 4 and 6 events per year, and the second highest score for a control level of 1 event 

per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 

Significant Issues 

Significant issues associated with the highly ranked alternatives include 

S2 - Sub-surface Storage 

1. Can be difficult to site facilities near residential or high use recreational areas 

2. Requires local WWTP capacity for stored volume 

3. Larger area of construction disruption than tunnel 

S3 – Tunnel Storage 

1. Must determine accurate and detailed geologic conditions prior to proceeding 
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2. Requires local WWTP capacity for stored volume 

3. Significant construction required 

4. Near surface consolidation system can be difficult to construct 
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Hazelwood Region - 0 Overflows / Year
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Facility Boundary Map
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1

5

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

5 5 5

1

5

55
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

2 2 2 2 2

2 2 2 2

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

1

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 1

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

1 1 1

3 3 3

5

Actual Scores

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

3 3 3

3

5
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

1

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 1

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

1 1 1

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

43 4 4 4
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

2 2 2 2 2

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

2 2 2 2 2

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

1

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 1

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

1 1 1

1 1 1

1

Actual Scores

1 1 1

11
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

2 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 3
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

1 1 1 1 1

2 2 2 2

3

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

2 2 2

1

3
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

4

4 4 4 4 4

4 4 4 4

3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

2 3 3 3

11 1 1 1
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

2 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Scoring

Alternative: Integrated Outfalls

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 4
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.477

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.477

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.477

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.557

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.557

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.540

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.540

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.540

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.599

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.599

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.583

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.583

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.583

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.571

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.607

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.607

T1-Vortex

T1-Vortex

T1-Vortex

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.575

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.543

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 1 0.00 0.053 0.000
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.345

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 1 0.00 0.053 0.000
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.281

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 1 0.00 0.053 0.000
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.281

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 1 0.00 0.053 0.000
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.249

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 1 0.00 0.053 0.000
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.217

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 1 0.00 0.053 0.000
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.431

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 1 0.00 0.053 0.000
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.431

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 1 0.00 0.053 0.000
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.431

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 1 0.00 0.053 0.000
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.431

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 1 0.00 0.053 0.000
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.399

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.697

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.697

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.697

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.697

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.665

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.499

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.474

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.506

Integrated Outfalls

Integrated Outfalls

Integrated Outfalls
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.474

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.410

Integrated Outfalls

Integrated Outfalls
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Alternative Scoring Sheet - Nine Mile Run Region - 2 Overflows / Year
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Alternative Scoring Sheet - Nine Mile Run Region - 4 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 0
Peak Volume 8,027,589 CF

 60.05 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 47.06 CFS

30.41 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                            3,283 all U/S sewered area Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 656,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,430,075 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,860,000$                 
659,499,000$                                              

SEWER SEPARATION
Capital Costs - Nine Mile Run Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 0
Peak Volume 8,027,589 CF

 60.05 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 47.06 CFS

30.41 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 60.05 8,028,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 75.06 10,035,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 14,204                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 1 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 170,475,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 60.05 92.91 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 53 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 15,511,000$               316,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 47.06 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 75                               Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 15 Input by Engineer

Construction Cost (Consolidation Pipe) 48,000$                      Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 15,053,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 752,650 = ACH x Volume / 60

Construction Cost (Odor Control) 16,442,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 30.41 Ref: CSO Statistics

Construction Cost (Screening) 1,820,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 1                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 642,000$                    

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 2,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 15,012 250 SF / MGD
Land Required - Odor Control (SF) 37,633 500 SF / 10,000 CFM
Land Required - Screening (SF) 7,603 250 SF / MGD
Land Required - Regulator (SF) 10,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 73,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 146,000$                    
205,400,000$                                              TOTAL CAPITAL COST

Capital Costs - Nine Mile Run Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 0
Peak Volume 8,027,589 CF

 60.05 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 47.06 CFS

30.41 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 60.05 8,028,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 70.64 9,445,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 973 = (Vol / SWD * 1.5)1/2

Width (Ft) 649 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 70.85 9,472,155 Sufficient Volume
Tank Area (SF) 631,000 = Length x Width

Construction Cost (Storage Tank) 81,822,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 30.41 47.06 = Peak Rate
Force Main Diameter (In) 38 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 5,362,000$                 231,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.06 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 14,168,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 70,840 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 2,580,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 30.41 Ref: CSO Statistics

Construction Cost (Screening) 1,820,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 915,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,830,000$                 
94,706,000$                                                TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Nine Mile Run Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 0
Peak Volume 8,027,589 CF

 60.05 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 47.06 CFS

30.41 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 60.05 8,028,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 70.64 9,445,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 973 = (Vol / SWD * 1.5)1/2

Width (Ft) 649 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 70.85 9,472,155 Sufficient Volume
Tank Area (SF) 631,000 = Length x Width

Construction Cost (Storage Tank) 185,836,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 60.05 92.91 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 53 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 8,977,000$                 95,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.06 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 15 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 96,000$                      -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 14,168,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 708,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 15,680,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 30.41 Ref: CSO Statistics

Construction Cost (Screening) 1,820,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 915,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,830,000$                 
214,976,000$                                              TOTAL CAPITAL COST

Capital Costs - Nine Mile Run Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 0
Peak Volume 8,027,589 CF

 60.05 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 47.06 CFS

30.41 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 30.41 47.06                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 4

Construction Cost (Swirl / Vortex) 2,432,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 33.45 51.76 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 40 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 5,733,000$                 242,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.06 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 115,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 5,750 = ACH x Volume / 60

Construction Cost (Odor Control) 361,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 30.41 Ref: CSO Statistics

Construction Cost (Screening) 1,820,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 33.45 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 91 44
Passes / Detention (Min) 3 15.47 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 997,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 32,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
12,710,000$                                                TOTAL CAPITAL COST

Capital Costs - Nine Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 0
Peak Volume 8,027,589 CF

 60.05 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 47.06 CFS

30.41 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 30.41 47.06 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 5,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 102 OK =(Surf Area x 2)1/2

Width (Ft) 51 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.47 62,424

Construction Cost (CSOTF) 16,371,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 30.41 47.06 = Peak Rate
Force Main Diameter (In) 38 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 5,362,000$                 231,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.06 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 94,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 308,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 30.41 Ref: CSO Statistics

Construction Cost (Screening) 1,820,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 30.41 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 87 42
Passes / Detention (Min) 3 15.53 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 942,000$                    

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 17,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 34,000$                      
26,129,000$                                                

Capital Costs - Nine Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 0
Peak Volume 8,027,589 CF

 60.05 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 47.06 CFS

30.41 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 30.41 47.06                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 360 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 28 OK =(Surf Area x 2)1/2

Width (Ft) 14 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 6,038,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 33.45 51.76 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 40 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 5,733,000$                 242,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.06 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 9,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 450 = ACH x Volume / 60

Construction Cost (Odor Control) 49,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 30.41 Ref: CSO Statistics

Construction Cost (Screening) 1,820,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 33.45 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 91 44
Passes / Detention (Min) 3 15.47 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 997,000$                    880,000$                    

Construction Cost (Disinfection) 1,877,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 36,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
16,892,000$                                                

Capital Costs - Nine Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 0
Peak Volume 8,027,589 CF

 60.05 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 47.06 CFS

30.41 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 30.41 47.06 Ref: CSO Statistics

Construction Cost (Screening) 1,820,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 30.41 47.06 = Peak Flow x % Req Pump
Force Main Diameter (In) 38 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 5,362,000$                 231,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.06 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 9,400 =CFS x 200
Odor Control Flow Rate (CFM) 470 = ACH x Volume / 60

Construction Cost (Odor Control) 51,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 30.41 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 87 42
Passes / Detention (Min) 3 15.53 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 942,000$                    827,000$                    

Construction Cost (Disinfection) 1,769,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 26,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
10,346,000$                                                

Capital Costs - Nine Mile Run Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 1
Peak Volume 2,309,027 CF

 17.27 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 36.47 CFS

23.57 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 3,283 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 656,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,430,075 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,860,000$                 
659,538,000$                                              TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Nine Mile Run Region 

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 1
Peak Volume 2,309,027 CF

 17.27 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 36.47 CFS

23.57 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 17.27 2,309,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 21.59 2,886,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 22 Input by Engineer
Tunnel Volume / Ft length (CF) 379.94                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,596                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 1 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 46,707,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.27 26.72 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,436,000$                 184,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 36.47 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 75                               75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 48,000$                      Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,329,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 216,450 = ACH x Volume / 60

Construction Cost (Odor Control) 6,192,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 23.57 Ref: CSO Statistics

Construction Cost (Screening) 1,503,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 1                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 642,000$                    

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 2,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 4,318 250 SF / MGD
Land Required - Odor Control (SF) 10,823 500 SF / 10,000 CFM
Land Required - Screening (SF) 5,892 250 SF / MGD
Land Required - Regulator (SF) 10,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 34,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 68,000$                      
59,780,000$                                                

Capital Costs - Nine Mile Run Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 1
Peak Volume 2,309,027 CF

 17.27 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 36.47 CFS

23.57 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.27 2,309,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.32 2,716,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 522 = (Vol / SWD * 1.5)1/2

Width (Ft) 348 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 20.38 2,724,840 Sufficient Volume
Tank Area (SF) 182,000 = Length x Width

Construction Cost (Storage Tank) 21,041,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 23.57 36.47 = Peak Rate
Force Main Diameter (In) 33 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,527,000$                 204,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 36.47 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,074,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 20,370 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 971,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 23.57 Ref: CSO Statistics

Construction Cost (Screening) 1,503,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 277,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 554,000$                    
29,861,000$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Nine Mile Run Region 

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 1
Peak Volume 2,309,027 CF

 17.27 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 36.47 CFS

23.57 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.27 2,309,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.32 2,716,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 522 = (Vol / SWD * 1.5)1/2

Width (Ft) 348 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 20.38 2,724,840 Sufficient Volume
Tank Area (SF) 182,000 = Length x Width

Construction Cost (Storage Tank) 54,104,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.27 26.72 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 3,759,000$                 55,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 36.47 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 96,000$                      -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,074,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 203,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 5,904,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 23.57 Ref: CSO Statistics

Construction Cost (Screening) 1,503,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 277,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 554,000$                    
66,617,000$                                                

Capital Costs - Nine Mile Run Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 1
Peak Volume 2,309,027 CF

 17.27 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 36.47 CFS

23.57 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 23.57 36.47                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 30 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 4

Construction Cost (Swirl / Vortex) 2,081,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 25.92 40.11 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,814,000$                 215,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 36.47 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 85,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 4,250 = ACH x Volume / 60

Construction Cost (Odor Control) 284,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 23.57 Ref: CSO Statistics

Construction Cost (Screening) 1,503,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 25.92 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 80 39
Passes 3 15.56 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 858,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 24,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
10,864,000$                                                

Capital Costs - Nine Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 1
Peak Volume 2,309,027 CF

 17.27 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 36.47 CFS

23.57 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 23.57 36.47 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 90 OK =(Surf Area x 2)1/2

Width (Ft) 45 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.36 48,600

Construction Cost (CSOTF) 16,371,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 23.57 36.47 = Peak Rate
Force Main Diameter (In) 33 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,527,000$                 204,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 36.47 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 73,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 252,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 23.57 Ref: CSO Statistics

Construction Cost (Screening) 1,503,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 23.57 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 77 37
Passes 3 15.63 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 814,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 14,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 28,000$                      
24,760,000$                                                

Capital Costs - Nine Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 1
Peak Volume 2,309,027 CF

 17.27 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 36.47 CFS

23.57 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 23.57 36.47                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 280 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 25 OK =(Surf Area x 2)1/2

Width (Ft) 12 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 4,933,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 25.92 40.11 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,814,000$                 215,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 36.47 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 350 = ACH x Volume / 60

Construction Cost (Odor Control) 40,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 23.57 Ref: CSO Statistics

Construction Cost (Screening) 1,503,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 25.92 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 80 39
Passes 3 15.56 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 858,000$                    742,000$                    

Construction Cost (Disinfection) 1,600,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 33,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 66,000$                      
14,232,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Nine Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 45

Number of Overflows / Year 1
Peak Volume 2,309,027 CF

 17.27 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 36.47 CFS

23.57 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 23.57 36.47 Ref: CSO Statistics

Construction Cost (Screening) 1,503,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 23.57 36.47 = Peak Flow x % Req Pump
Force Main Diameter (In) 33 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,527,000$                 204,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 36.47 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,300 =CFS x 200
Odor Control Flow Rate (CFM) 370 = ACH x Volume / 60

Construction Cost (Odor Control) 42,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 23.57 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 77 37
Passes 3 15.63 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 814,000$                    700,000$                    

Construction Cost (Disinfection) 1,514,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 25,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
8,901,000$                                                  

Capital Costs - Nine Mile Run Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 2
Peak Volume 2,185,207 CF

 16.35 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 35.16 CFS

22.72 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 3,283 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 656,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,430,075 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,860,000$                 
659,538,000$                                              TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - Nine Mile Run Region 
SEWER SEPARATION

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 2
Peak Volume 2,185,207 CF

 16.35 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 35.16 CFS

22.72 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 16.35 2,185,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 20.43 2,731,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 22 Input by Engineer
Tunnel Volume / Ft length (CF) 379.94                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,188                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 1 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 44,198,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 16.35 25.29 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 28 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,197,000$                 179,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 35.16 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 75                               75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 48,000$                      Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,097,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 204,850 = ACH x Volume / 60

Construction Cost (Odor Control) 5,930,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 22.72 Ref: CSO Statistics

Construction Cost (Screening) 1,464,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 1                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 642,000$                    

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 2,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 4,086 250 SF / MGD
Land Required - Odor Control (SF) 10,243 500 SF / 10,000 CFM
Land Required - Screening (SF) 5,680 250 SF / MGD
Land Required - Regulator (SF) 10,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 33,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 66,000$                      
56,724,000$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - Nine Mile Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 2
Peak Volume 2,185,207 CF

 16.35 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 35.16 CFS

22.72 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 16.35 2,185,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 19.23 2,571,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 508 = (Vol / SWD * 1.5)1/2

Width (Ft) 339 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 19.32 2,583,180 Sufficient Volume
Tank Area (SF) 172,000 = Length x Width

Construction Cost (Storage Tank) 19,814,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 22.72 35.16 = Peak Rate
Force Main Diameter (In) 33 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,424,000$                 204,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.16 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,857,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 19,290 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 931,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 22.72 Ref: CSO Statistics

Construction Cost (Screening) 1,464,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 263,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 526,000$                    
28,424,000$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Nine Mile Run Region 

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 2
Peak Volume 2,185,207 CF

 16.35 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 35.16 CFS

22.72 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 16.35 2,185,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 19.23 2,571,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 508 = (Vol / SWD * 1.5)1/2

Width (Ft) 339 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 19.32 2,583,180 Sufficient Volume
Tank Area (SF) 172,000 = Length x Width

Construction Cost (Storage Tank) 51,252,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 16.35 25.29 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 28 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 3,646,000$                 54,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.16 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 96,000$                      -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,857,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 192,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 5,656,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 22.72 Ref: CSO Statistics

Construction Cost (Screening) 1,464,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 263,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 526,000$                    
63,336,000$                                                

Capital Costs - Nine Mile Run Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 2
Peak Volume 2,185,207 CF

 16.35 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 35.16 CFS

22.72 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 22.72 35.16                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 30 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 4

Construction Cost (Swirl / Vortex) 2,035,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 24.99 38.67 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 34 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,701,000$                 210,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.16 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 85,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 4,250 = ACH x Volume / 60

Construction Cost (Odor Control) 284,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 22.72 Ref: CSO Statistics

Construction Cost (Screening) 1,464,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 24.99 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 79 38
Passes 3 15.52 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 841,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 24,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
10,644,000$                                                

Capital Costs - Nine Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 2
Peak Volume 2,185,207 CF

 16.35 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 35.16 CFS

22.72 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 22.72 35.16 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 88 OK =(Surf Area x 2)1/2

Width (Ft) 44 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.35 46,464

Construction Cost (CSOTF) 16,371,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 22.72 35.16 = Peak Rate
Force Main Diameter (In) 33 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,424,000$                 204,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.16 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 70,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 244,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 22.72 Ref: CSO Statistics

Construction Cost (Screening) 1,464,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 22.72 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 75 36
Passes 3 15.36 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 798,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 14,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 28,000$                      
24,594,000$                                                

Capital Costs - Nine Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 2
Peak Volume 2,185,207 CF

 16.35 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 35.16 CFS

22.72 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 22.72 35.16                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 270 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 24 OK =(Surf Area x 2)1/2

Width (Ft) 12 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 4,797,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 24.99 38.67 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 34 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,701,000$                 210,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.16 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 350 = ACH x Volume / 60

Construction Cost (Odor Control) 40,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 22.72 Ref: CSO Statistics

Construction Cost (Screening) 1,464,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 24.99 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 79 38
Passes 3 15.52 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 841,000$                    725,000$                    

Construction Cost (Disinfection) 1,566,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 32,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
13,903,000$                                                

Capital Costs - Nine Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 2
Peak Volume 2,185,207 CF

 16.35 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 35.16 CFS

22.72 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 22.72 35.16 Ref: CSO Statistics

Construction Cost (Screening) 1,464,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 22.72 35.16 = Peak Flow x % Req Pump
Force Main Diameter (In) 33 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,424,000$                 204,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.16 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,000 =CFS x 200
Odor Control Flow Rate (CFM) 350 = ACH x Volume / 60

Construction Cost (Odor Control) 40,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 22.72 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 75 36
Passes 3 15.36 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 798,000$                    676,000$                    

Construction Cost (Disinfection) 1,474,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 25,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
8,717,000$                                                  

Capital Costs - Nine Mile Run Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 4
Peak Volume 1,275,760 CF

 9.54 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 29.46 CFS

19.04 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 3,283 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 656,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,430,075 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,860,000$                 
659,538,000$                                              

Capital Costs - Nine Mile Run Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 4
Peak Volume 1,275,760 CF

 9.54 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 29.46 CFS

19.04 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 9.54 1,276,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 11.93 1,595,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 22 Input by Engineer
Tunnel Volume / Ft length (CF) 379.94                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,198                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 1 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 25,813,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 9.54 14.77 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,763,000$                 145,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 29.46 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 75                               75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 48,000$                      Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,393,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 119,650 = ACH x Volume / 60

Construction Cost (Odor Control) 3,891,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 19.04 Ref: CSO Statistics

Construction Cost (Screening) 1,294,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 1                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 642,000$                    

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 2,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,386 250 SF / MGD
Land Required - Odor Control (SF) 5,983 500 SF / 10,000 CFM
Land Required - Screening (SF) 4,760 250 SF / MGD
Land Required - Regulator (SF) 10,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 26,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
34,648,000$                                                TOTAL CAPITAL COST

Capital Costs - Nine Mile Run Region 
TUNNEL STORAGE
4 Overflows / Year

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 4
Peak Volume 1,275,760 CF

 9.54 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 29.46 CFS

19.04 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 9.54 1,276,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 11.23 1,501,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 388 = (Vol / SWD * 1.5)1/2

Width (Ft) 259 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 11.28 1,507,380 Sufficient Volume
Tank Area (SF) 100,000 = Length x Width

Construction Cost (Storage Tank) 11,022,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 19.04 29.46 = Peak Rate
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 3,974,000$                 189,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 29.46 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,252,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 11,260 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 610,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 19.04 Ref: CSO Statistics

Construction Cost (Screening) 1,294,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 161,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 322,000$                    
18,472,000$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Nine Mile Run Region 

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 4
Peak Volume 1,275,760 CF

 9.54 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 29.46 CFS

19.04 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 9.54 1,276,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 11.23 1,501,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 388 = (Vol / SWD * 1.5)1/2

Width (Ft) 259 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 11.28 1,507,380 Sufficient Volume
Tank Area (SF) 100,000 = Length x Width

Construction Cost (Storage Tank) 30,302,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 9.54 14.77 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 2,763,000$                 44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 29.46 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 96,000$                      -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,252,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 112,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,710,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 19.04 Ref: CSO Statistics

Construction Cost (Screening) 1,294,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 161,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 322,000$                    
39,173,000$                                                

Capital Costs - Nine Mile Run Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 4
Peak Volume 1,275,760 CF

 9.54 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 29.46 CFS

19.04 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 19.04 29.46                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 25 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 4

Construction Cost (Swirl / Vortex) 1,827,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 20.94 32.41 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 31 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,207,000$                 194,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 29.46 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 59,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 2,950 = ACH x Volume / 60

Construction Cost (Odor Control) 214,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 19.04 Ref: CSO Statistics

Construction Cost (Screening) 1,294,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 20.94 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 72 35
Passes 3 15.55 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 764,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 20,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 40,000$                      
9,601,000$                                                  

Capital Costs - Nine Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 4
Peak Volume 1,275,760 CF

 9.54 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 29.46 CFS

19.04 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 19.04 29.46 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 81 OK =(Surf Area x 2)1/2

Width (Ft) 41 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.30 39,852

Construction Cost (CSOTF) 16,373,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 19.04 29.46 = Peak Rate
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 3,974,000$                 189,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 29.46 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 60,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 217,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 19.04 Ref: CSO Statistics

Construction Cost (Screening) 1,294,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 19.04 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 69 33
Passes 3 15.46 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 727,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 13,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 26,000$                      
23,861,000$                                                

Capital Costs - Nine Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 4
Peak Volume 1,275,760 CF

 9.54 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 29.46 CFS

19.04 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 19.04 29.46                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 230 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 22 OK =(Surf Area x 2)1/2

Width (Ft) 11 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 4,208,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 20.94 32.41 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 31 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,207,000$                 194,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 29.46 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 300 = ACH x Volume / 60

Construction Cost (Odor Control) 36,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 19.04 Ref: CSO Statistics

Construction Cost (Screening) 1,294,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 20.94 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 72 35
Passes 3 15.55 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 764,000$                    646,000$                    

Construction Cost (Disinfection) 1,410,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 31,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
12,472,000$                                                

Capital Costs - Nine Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 4
Peak Volume 1,275,760 CF

 9.54 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 29.46 CFS

19.04 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 19.04 29.46 Ref: CSO Statistics

Construction Cost (Screening) 1,294,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 19.04 29.46 = Peak Flow x % Req Pump
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 3,974,000$                 189,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 29.46 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,900 =CFS x 200
Odor Control Flow Rate (CFM) 300 = ACH x Volume / 60

Construction Cost (Odor Control) 36,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 19.04 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 69 33
Passes 3 15.46 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 727,000$                    607,000$                    

Construction Cost (Disinfection) 1,334,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 24,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
7,936,000$                                                  

Capital Costs - Nine Mile Run Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 6
Peak Volume 820,187 CF

 6.13 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 28.58 CFS

18.47 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 3,283 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 656,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 2                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 78,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,430,075 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,860,000$                 
659,538,000$                                              

Capital Costs - Nine Mile Run Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 6
Peak Volume 820,187 CF

 6.13 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 28.58 CFS

18.47 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 6.13 820,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 7.67 1,025,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 20 Input by Engineer
Tunnel Volume / Ft length (CF) 314.00                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,264                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 1 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 16,982,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.13 9.49 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,364,000$                 127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 28.58 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 75                               75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 48,000$                      Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,538,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 76,900 = ACH x Volume / 60

Construction Cost (Odor Control) 2,752,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 18.47 Ref: CSO Statistics

Construction Cost (Screening) 1,267,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 1                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 642,000$                    

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 2,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,534 250 SF / MGD
Land Required - Odor Control (SF) 3,845 500 SF / 10,000 CFM
Land Required - Screening (SF) 4,617 250 SF / MGD
Land Required - Regulator (SF) 10,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 22,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 44,000$                      
24,226,000$                                                

Capital Costs - Nine Mile Run Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 6
Peak Volume 820,187 CF

 6.13 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 28.58 CFS

18.47 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.13 820,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.22 965,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 312 = (Vol / SWD * 1.5)1/2

Width (Ft) 208 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.28 973,440 Sufficient Volume
Tank Area (SF) 65,000 = Length x Width

Construction Cost (Storage Tank) 6,810,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 18.47 28.58 = Peak Rate
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 3,905,000$                 189,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 28.58 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,448,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,240 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 432,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 18.47 Ref: CSO Statistics

Construction Cost (Screening) 1,267,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 111,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 222,000$                    
13,886,000$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Nine Mile Run Region 
SURFACE STORAGE TANK
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 6
Peak Volume 820,187 CF

 6.13 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 28.58 CFS

18.47 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.13 820,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.22 965,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 312 = (Vol / SWD * 1.5)1/2

Width (Ft) 208 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.28 973,440 Sufficient Volume
Tank Area (SF) 65,000 = Length x Width

Construction Cost (Storage Tank) 19,808,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.13 9.49 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 150                             Input by Engineer

Construction Cost (PS / Force Main) 2,364,000$                 38,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 28.58 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 150                             Input by Engineer
Depth (Ft) 15                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 96,000$                      -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,448,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 72,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,625,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 18.47 Ref: CSO Statistics

Construction Cost (Screening) 1,267,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 111,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 222,000$                    
27,062,000$                                                

Capital Costs - Nine Mile Run Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 6
Peak Volume 820,187 CF

 6.13 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 28.58 CFS

18.47 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 18.47 28.58                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 25 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 4

Construction Cost (Swirl / Vortex) 1,793,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 20.31 31.43 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 31 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,130,000$                 194,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 28.58 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 59,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 2,950 = ACH x Volume / 60

Construction Cost (Odor Control) 214,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 18.47 Ref: CSO Statistics

Construction Cost (Screening) 1,267,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 20.31 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 71 34
Passes 3 15.36 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 751,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 19,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 38,000$                      
9,448,000$                                                  

Capital Costs - Nine Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 6
Peak Volume 820,187 CF

 6.13 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 28.58 CFS

18.47 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 18.47 28.58 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 80 OK =(Surf Area x 2)1/2

Width (Ft) 40 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.29 38,400

Construction Cost (CSOTF) 16,373,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 18.47 28.58 = Peak Rate
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 3,905,000$                 189,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 28.58 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 58,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 211,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 18.47 Ref: CSO Statistics

Construction Cost (Screening) 1,267,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 18.47 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 68 33
Passes 3 15.71 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 715,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has one outfall
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 12,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 24,000$                      
23,745,000$                                                

Capital Costs - Nine Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 6
Peak Volume 820,187 CF

 6.13 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 28.58 CFS

18.47 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 18.47 28.58                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 220 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 22 OK =(Surf Area x 2)1/2

Width (Ft) 11 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 4,116,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 20.31 31.43 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 31 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 4,130,000$                 194,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 28.58 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 300 = ACH x Volume / 60

Construction Cost (Odor Control) 36,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 18.47 Ref: CSO Statistics

Construction Cost (Screening) 1,267,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 20.31 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 71 34
Passes 3 15.36 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 751,000$                    630,000$                    

Construction Cost (Disinfection) 1,381,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 30,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
12,245,000$                                                

Capital Costs - Nine Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 45

Number of Overflows / Year 6
Peak Volume 820,187 CF

 6.13 MG
Total Volume 23,624,013 CF

 176.71 MG
Peak Rate 28.58 CFS

18.47 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 18.47 28.58 Ref: CSO Statistics

Construction Cost (Screening) 1,267,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 18.47 28.58 = Peak Flow x % Req Pump
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 3,905,000$                 189,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 28.58 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 419,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,700 =CFS x 200
Odor Control Flow Rate (CFM) 290 = ACH x Volume / 60

Construction Cost (Odor Control) 35,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 18.47 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 68 33
Passes 3 15.71 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 715,000$                    600,000$                    

Construction Cost (Disinfection) 1,315,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 642,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 24,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
7,820,000$                                                  

Capital Costs - Nine Mile Run Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Operation and Maintenance Costs

NMR Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 60.05 $289,932 20 10.910 $3,163,136
Length (ft) 14204
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 1 $153,017 50 14.484 $2,216,229
Screening O&M Flow Rate (MGD) 30.41 $10,125 20 10.910 $110,465
Odor Control O&M Capacity (CFM) 752,650 $2,634,275 20 10.910 $28,739,780
Reserve / Replace 10% Gravity / 15% Pump $112,958

Total Annual O&M $3,092,000 Total PW O&M $34,409,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 30.41 $184,034 20 10.910 $2,007,796

No. Events / Yr 45
Const Cost ($) $81,822,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 30 $10,125 20 10.910 $110,465
Odor Control O&M Capacity (CFM) 70,840 $247,940 20 10.910 $2,705,010
Reserve / Replace 10% Gravity / 15% Pump $33,845

Total Annual O&M $675,000 Total PW O&M $8,220,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 60.05 $289,932 20 10.910 $3,163,136

No. Events / Yr 45
Const Cost ($) $185,836,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 30 $10,125 20 10.910 $110,465
Odor Control O&M Capacity (CFM) 708,400 $2,479,400 20 10.910 $27,050,103
Reserve / Replace 10% Gravity / 15% Pump $84,226

Total Annual O&M $3,272,000 Total PW O&M $37,537,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$65,831

$3,363,133

Tank O&M $492,238

Tunnel Storage

Tank O&M $232,203 14.48450

Tunnel Maintenance $4,545 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $7,129,37450
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Operation and Maintenance Costs

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 30.41 $184,034 20 10.910 $2,007,796
Sed. Basin O&M Flow Rate (MGD) 30.41 $3,421 50 14.484 $49,551
Screening O&M Flow Rate (MGD) 30.41 $10,125 20 10.910 $110,465
Disinfection O&M Flow Rate (MGD) 30.41 $128,749 20 10.910 $1,404,646
Odor Control O&M Capacity (CFM) 4,700.00 $16,450 20 10.910 $179,469
Reserve / Replace 10% Gravity / 15% Pump $30,227

Total Annual O&M $343,000 Total PW O&M $3,782,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 33.45 $196,133 20 10.910 $2,139,804
HREOP O&M Flow Rate (MGD) 30.41 $173,530 20 10.910 $1,893,197
Screening O&M Flow Rate (MGD) 30.41 $10,125 20 10.910 $110,465
Disinfection O&M Flow Rate (MGD) 33.45 $136,446 20 10.910 $1,488,618
Odor Control O&M Capacity (CFM) 450.00 $1,575 20 10.910 $17,183
Reserve / Replace 10% Gravity / 15% Pump $47,610

Total Annual O&M $518,000 Total PW O&M $5,697,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 33.45 $196,133 20 10.910 $2,139,804
Swirl / Vortex O&M Flow Rate (MGD) 30.41 $3,421 20 10.910 $37,325
Screening O&M Flow Rate (MGD) 30.41 $10,125 20 10.910 $110,465
Disinfection O&M Flow Rate (MGD) 33.45 $136,446 20 10.910 $1,488,618
Odor Control O&M Capacity (CFM) 5,750.00 $20,125 20 10.910 $219,563
Reserve / Replace 10% Gravity / 15% Pump $35,342

Total Annual O&M $367,000 Total PW O&M $4,031,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 30.41 $184,034 20 10.910 $2,007,796
Screening O&M Flow Rate (MGD) 30.41 $10,125 20 10.910 $110,465
Disinfection O&M Flow Rate (MGD) 30.41 $128,749 20 10.910 $1,404,646
Odor Control O&M Capacity (CFM) 470.00 $1,645 20 10.910 $17,947
Reserve / Replace 10% Gravity / 15% Pump $29,528

Total Annual O&M $325,000 Total PW O&M $3,570,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 17.27 $126,110 20 10.910 $1,375,851

Length (ft) 7596
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 1 $153,017 50 14.484 $2,216,229
Screening O&M Flow Rate (MGD) 23.57 $9,490 20 10.910 $103,541
Odor Control O&M Capacity (CFM) 216,450 $757,575 20 10.910 $8,265,097
Reserve / Replace 10% Gravity / 15% Pump $39,029

Total Annual O&M $1,049,000 Total PW O&M $12,035,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 23.57 $155,213 20 10.910 $1,693,360

No. Events / Yr 45
Const Cost ($) $21,041,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 24 $9,490 20 10.910 $103,541
Odor Control O&M Capacity (CFM) 20,370 $71,295 20 10.910 $777,824
Reserve / Replace 10% Gravity / 15% Pump $25,199

Total Annual O&M $317,000 Total PW O&M $3,762,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 17.27 $126,110 20 10.910 $1,375,851

No. Events / Yr 45
Const Cost ($) $54,104,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 24 $9,490 20 10.910 $103,541
Odor Control O&M Capacity (CFM) 203,700 $712,950 20 10.910 $7,778,241
Reserve / Replace 10% Gravity / 15% Pump $35,484

Total Annual O&M $1,012,000 Total PW O&M $11,653,000

14.484 $1,162,315

14.484 $2,359,493

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $2,431 50 14.484 $35,205

Tank O&M

Tank O&M $162,908

Tunnel Storage

Surface Storage Tank

50

$80,251 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 23.57 $155,213 20 10.910 $1,693,360
Sed. Basin O&M Flow Rate (MGD) 23.57 $2,651 50 14.484 $38,400
Screening O&M Flow Rate (MGD) 23.57 $9,490 20 10.910 $103,541
Disinfection O&M Flow Rate (MGD) 23.57 $110,229 20 10.910 $1,202,591
Odor Control O&M Capacity (CFM) 3,650.00 $12,775 20 10.910 $139,374
Reserve / Replace 10% Gravity / 15% Pump $25,458

Total Annual O&M $291,000 Total PW O&M $3,203,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 25.92 $165,417 20 10.910 $1,804,695
HREOP O&M Flow Rate (MGD) 23.57 $149,369 20 10.910 $1,629,607
Screening O&M Flow Rate (MGD) 23.57 $9,490 20 10.910 $103,541
Disinfection O&M Flow Rate (MGD) 25.92 $116,819 20 10.910 $1,274,484
Odor Control O&M Capacity (CFM) 350.00 $1,225 20 10.910 $13,365
Reserve / Replace 10% Gravity / 15% Pump $39,590

Total Annual O&M $443,000 Total PW O&M $4,865,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 25.92 $165,417 20 10.910 $1,804,695
Swirl / Vortex O&M Flow Rate (MGD) 23.57 $2,651 20 10.910 $28,926
Screening O&M Flow Rate (MGD) 23.57 $9,490 20 10.910 $103,541
Disinfection O&M Flow Rate (MGD) 25.92 $116,819 20 10.910 $1,274,484
Odor Control O&M Capacity (CFM) 4,250.00 $14,875 20 10.910 $162,285
Reserve / Replace 10% Gravity / 15% Pump $29,666

Total Annual O&M $310,000 Total PW O&M $3,404,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 23.57 $155,213 20 10.910 $1,693,360
Screening O&M Flow Rate (MGD) 23.57 $9,490 20 10.910 $103,541
Disinfection O&M Flow Rate (MGD) 23.57 $110,229 20 10.910 $1,202,591
Odor Control O&M Capacity (CFM) 370.00 $1,295 20 10.910 $14,128
Reserve / Replace 10% Gravity / 15% Pump $24,887

Total Annual O&M $277,000 Total PW O&M $3,039,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 16.35 $121,551 20 10.910 $1,326,110

Length (ft) 7188
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 1 $153,017 50 14.484 $2,216,229
Screening O&M Flow Rate (MGD) 22.72 $9,413 20 10.910 $102,698
Odor Control O&M Capacity (CFM) 204,850 $716,975 20 10.910 $7,822,154
Reserve / Replace 10% Gravity / 15% Pump $37,235

Total Annual O&M $1,004,000 Total PW O&M $11,538,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 22.72 $151,470 20 10.910 $1,652,524

No. Events / Yr 45
Const Cost ($) $19,814,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 23 $9,413 20 10.910 $102,698
Odor Control O&M Capacity (CFM) 19,290 $67,515 20 10.910 $736,585
Reserve / Replace 10% Gravity / 15% Pump $24,564

Total Annual O&M $306,000 Total PW O&M $3,634,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 16.35 $121,551 20 10.910 $1,326,110

No. Events / Yr 45
Const Cost ($) $51,252,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 23 $9,413 20 10.910 $102,698
Odor Control O&M Capacity (CFM) 192,850 $674,975 20 10.910 $7,363,936
Reserve / Replace 10% Gravity / 15% Pump $34,242

Total Annual O&M $962,000 Total PW O&M $11,083,000

$1,117,887

$2,256,225

Tank O&M $77,183 50

Tank O&M $155,778 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $2,300 50 14.484 $33,314

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 22.72 $151,470 20 10.910 $1,652,524
Sed. Basin O&M Flow Rate (MGD) 22.72 $2,556 50 14.484 $37,023
Screening O&M Flow Rate (MGD) 22.72 $9,413 20 10.910 $102,698
Disinfection O&M Flow Rate (MGD) 22.72 $107,802 20 10.910 $1,176,118
Odor Control O&M Capacity (CFM) 3,500.00 $12,250 20 10.910 $133,647
Reserve / Replace 10% Gravity / 15% Pump $24,866

Total Annual O&M $284,000 Total PW O&M $3,127,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 24.99 $161,428 20 10.910 $1,761,173
HREOP O&M Flow Rate (MGD) 22.72 $146,194 20 10.910 $1,594,964
Screening O&M Flow Rate (MGD) 22.72 $9,413 20 10.910 $102,698
Disinfection O&M Flow Rate (MGD) 24.99 $114,247 20 10.910 $1,246,428
Odor Control O&M Capacity (CFM) 350.00 $1,225 20 10.910 $13,365
Reserve / Replace 10% Gravity / 15% Pump $38,606

Total Annual O&M $433,000 Total PW O&M $4,757,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 24.99 $161,428 20 10.910 $1,761,173
Swirl / Vortex O&M Flow Rate (MGD) 22.72 $2,556 20 10.910 $27,888
Screening O&M Flow Rate (MGD) 22.72 $9,413 20 10.910 $102,698
Disinfection O&M Flow Rate (MGD) 24.99 $114,247 20 10.910 $1,246,428
Odor Control O&M Capacity (CFM) 4,250.00 $14,875 20 10.910 $162,285
Reserve / Replace 10% Gravity / 15% Pump $28,990

Total Annual O&M $303,000 Total PW O&M $3,329,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 22.72 $151,470 20 10.910 $1,652,524
Screening O&M Flow Rate (MGD) 22.72 $9,413 20 10.910 $102,698
Disinfection O&M Flow Rate (MGD) 22.72 $107,802 20 10.910 $1,176,118
Odor Control O&M Capacity (CFM) 350.00 $1,225 20 10.910 $13,365
Reserve / Replace 10% Gravity / 15% Pump $24,311

Total Annual O&M $270,000 Total PW O&M $2,969,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 9.54 $84,841 20 10.910 $925,612

Length (ft) 4198
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 1 $153,017 50 14.484 $2,216,229
Screening O&M Flow Rate (MGD) 19.04 $9,080 20 10.910 $99,061
Odor Control O&M Capacity (CFM) 119,650 $418,775 20 10.910 $4,568,810
Reserve / Replace 10% Gravity / 15% Pump $25,376

Total Annual O&M $668,000 Total PW O&M $7,855,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 19.04 $134,591 20 10.910 $1,468,384

No. Events / Yr 45
Const Cost ($) $11,022,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 19 $9,080 20 10.910 $99,061
Odor Control O&M Capacity (CFM) 11,260 $39,410 20 10.910 $429,961
Reserve / Replace 10% Gravity / 15% Pump $21,393

Total Annual O&M $239,000 Total PW O&M $2,818,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 9.54 $84,841 20 10.910 $925,612

No. Events / Yr 45
Const Cost ($) $30,302,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 19 $9,080 20 10.910 $99,061
Odor Control O&M Capacity (CFM) 112,600 $394,100 20 10.910 $4,299,607
Reserve / Replace 10% Gravity / 15% Pump $24,884

Total Annual O&M $592,000 Total PW O&M $6,847,000

Tank O&M $103,403

Surface Storage Tank

50

$799,538

14.484 $1,497,647

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,343 50 14.484 $19,457

14.484Tank O&M $55,203

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 19.04 $134,591 20 10.910 $1,468,384
Sed. Basin O&M Flow Rate (MGD) 19.04 $2,142 50 14.484 $31,022
Screening O&M Flow Rate (MGD) 19.04 $9,080 20 10.910 $99,061
Disinfection O&M Flow Rate (MGD) 19.04 $96,793 20 10.910 $1,056,005
Odor Control O&M Capacity (CFM) 3,000.00 $10,500 20 10.910 $114,554
Reserve / Replace 10% Gravity / 15% Pump $22,301

Total Annual O&M $254,000 Total PW O&M $2,791,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 20.94 $143,440 20 10.910 $1,564,927
HREOP O&M Flow Rate (MGD) 19.04 $131,754 20 10.910 $1,437,429
Screening O&M Flow Rate (MGD) 19.04 $9,080 20 10.910 $99,061
Disinfection O&M Flow Rate (MGD) 20.94 $102,579 20 10.910 $1,119,135
Odor Control O&M Capacity (CFM) 300.00 $1,050 20 10.910 $11,455
Reserve / Replace 10% Gravity / 15% Pump $34,306

Total Annual O&M $388,000 Total PW O&M $4,266,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 20.94 $143,440 20 10.910 $1,564,927
Swirl / Vortex O&M Flow Rate (MGD) 19.04 $2,142 20 10.910 $23,368
Screening O&M Flow Rate (MGD) 19.04 $9,080 20 10.910 $99,061
Disinfection O&M Flow Rate (MGD) 20.94 $102,579 20 10.910 $1,119,135
Odor Control O&M Capacity (CFM) 2,950.00 $10,325 20 10.910 $112,645
Reserve / Replace 10% Gravity / 15% Pump $25,829

Total Annual O&M $268,000 Total PW O&M $2,945,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 19.04 $134,591 20 10.910 $1,468,384
Screening O&M Flow Rate (MGD) 19.04 $9,080 20 10.910 $99,061
Disinfection O&M Flow Rate (MGD) 19.04 $96,793 20 10.910 $1,056,005
Odor Control O&M Capacity (CFM) 300.00 $1,050 20 10.910 $11,455
Reserve / Replace 10% Gravity / 15% Pump $21,809

Total Annual O&M $242,000 Total PW O&M $2,657,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 6.13 $63,158 20 10.910 $689,048

Length (ft) 3264
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 1 $153,017 50 14.484 $2,216,229
Screening O&M Flow Rate (MGD) 18.47 $9,029 20 10.910 $98,502
Odor Control O&M Capacity (CFM) 76,900 $269,150 20 10.910 $2,936,410
Reserve / Replace 10% Gravity / 15% Pump $20,577

Total Annual O&M $496,000 Total PW O&M $5,976,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 18.47 $131,881 20 10.910 $1,438,811

No. Events / Yr 45
Const Cost ($) $6,810,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 18 $9,029 20 10.910 $98,502
Odor Control O&M Capacity (CFM) 7,240 $25,340 20 10.910 $276,458
Reserve / Replace 10% Gravity / 15% Pump $20,554

Total Annual O&M $211,000 Total PW O&M $2,481,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 6.13 $63,158 20 10.910 $689,048

No. Events / Yr 45
Const Cost ($) $19,808,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 18 $9,029 20 10.910 $98,502
Odor Control O&M Capacity (CFM) 72,400 $253,400 20 10.910 $2,764,579
Reserve / Replace 10% Gravity / 15% Pump $20,231

Total Annual O&M $403,000 Total PW O&M $4,690,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,045 50 14.484 $15,129

$1,117,670

Tank O&M $44,673

50

14.484 $647,02550

Tank O&M $77,168 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank
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Operation and Maintenance Costs

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 18.47 $131,881 20 10.910 $1,438,811
Sed. Basin O&M Flow Rate (MGD) 18.47 $2,078 50 14.484 $30,092
Screening O&M Flow Rate (MGD) 18.47 $9,029 20 10.910 $98,502
Disinfection O&M Flow Rate (MGD) 18.47 $95,014 20 10.910 $1,036,596
Odor Control O&M Capacity (CFM) 2,900.00 $10,150 20 10.910 $110,736
Reserve / Replace 10% Gravity / 15% Pump $21,897

Total Annual O&M $249,000 Total PW O&M $2,737,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 20.31 $140,552 20 10.910 $1,533,410
HREOP O&M Flow Rate (MGD) 18.47 $129,416 20 10.910 $1,411,915
Screening O&M Flow Rate (MGD) 18.47 $9,029 20 10.910 $98,502
Disinfection O&M Flow Rate (MGD) 20.31 $100,694 20 10.910 $1,098,565
Odor Control O&M Capacity (CFM) 300.00 $1,050 20 10.910 $11,455
Reserve / Replace 10% Gravity / 15% Pump $33,633

Total Annual O&M $381,000 Total PW O&M $4,187,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 20.31 $140,552 20 10.910 $1,533,410
Swirl / Vortex O&M Flow Rate (MGD) 18.47 $2,078 20 10.910 $22,667
Screening O&M Flow Rate (MGD) 18.47 $9,029 20 10.910 $98,502
Disinfection O&M Flow Rate (MGD) 20.31 $100,694 20 10.910 $1,098,565
Odor Control O&M Capacity (CFM) 2,950.00 $10,325 20 10.910 $112,645
Reserve / Replace 10% Gravity / 15% Pump $25,360

Total Annual O&M $263,000 Total PW O&M $2,891,000

NMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 18.47 $131,881 20 10.910 $1,438,811
Screening O&M Flow Rate (MGD) 18.47 $9,029 20 10.910 $98,502
Disinfection O&M Flow Rate (MGD) 18.47 $95,014 20 10.910 $1,036,596
Odor Control O&M Capacity (CFM) 290.00 $1,015 20 10.910 $11,074
Reserve / Replace 10% Gravity / 15% Pump $21,419

Total Annual O&M $237,000 Total PW O&M $2,606,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $659.5 $659,499,000 $0
1 $659.5 $659,499,000 $0
2 $659.5 $659,499,000 $0
4 $659.5 $659,499,000 $0
6 $659.5 $659,499,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $252.5 $214,976,000 $37,537,000
1 $78.3 $66,617,000 $11,653,000
2 $74.4 $63,336,000 $11,083,000
4 $46.0 $39,173,000 $6,847,000
6 $31.8 $27,062,000 $4,690,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $239.8 $205,400,000 $34,409,000
1 $71.8 $59,780,000 $12,035,000
2 $68.3 $56,724,000 $11,538,000
4 $42.5 $34,648,000 $7,855,000
6 $30.2 $24,226,000 $5,976,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $102.9 $94,706,000 $8,220,000
1 $33.6 $29,861,000 $3,762,000
2 $32.1 $28,424,000 $3,634,000
4 $21.3 $18,472,000 $2,818,000
6 $16.4 $13,886,000 $2,481,000

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $16.7 $12,710,000 $4,031,000
1 $14.3 $10,864,000 $3,404,000
2 $14.0 $10,644,000 $3,329,000
4 $12.5 $9,601,000 $2,945,000
6 $12.3 $9,448,000 $2,891,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $22.6 $16,892,000 $5,697,000
1 $19.1 $14,232,000 $4,865,000
2 $18.7 $13,903,000 $4,757,000
4 $16.7 $12,472,000 $4,266,000
6 $16.4 $12,245,000 $4,187,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $29.9 $26,129,000 $3,782,000
1 $28.0 $24,760,000 $3,203,000
2 $27.7 $24,594,000 $3,127,000
4 $26.7 $23,861,000 $2,791,000
6 $26.5 $23,745,000 $2,737,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $13.9 $10,346,000 $3,570,000
1 $11.9 $8,901,000 $3,039,000
2 $11.7 $8,717,000 $2,969,000
4 $10.6 $7,936,000 $2,657,000
6 $10.4 $7,820,000 $2,606,000

Integrated Outfalls COMBINATION-INDIVIDUAL OUTFALLS
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $19.8 $19,661,000 $178,000
1 $17.8 $17,655,000 $147,000
2 $17.5 $17,369,000 $109,000
4 $16.2 $16,087,000 $103,000
6 $15.8 $15,722,000 $100,000

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Cost Summary

Figure 3 – Nine Mile Run Region Alternative Costs

$0

$100

$200

$300

$400

$500

$600

$700

0 1 2 4 6

Level of Control: Untreated Overflows / Year

P
re

se
nt

 W
or

th
 C

os
t (

m
illi

on
)

CS4-Separation

S2-Sub Surf Tnk

S3-Tunnel

S4-Surf Tnk

T1-Vortex

T2-HREOP

T3-CSOTF

T4-Scr & Dis

Integrated Outfalls

NMR Regional Alternative Sizing & Costs.xls SW-E-0029.pdf



Exceedance Summary

Region Name Nine Mile Run Results Summary

Structures within Region Number of Events: 45
Model ID Nine Mile Run.1 Peak Volume: 8,027,589 ft3

Structure Type Regional 60.05 MG
PWSA Sewershed Nine Mile Run Total Volume: 23,624,013 ft3

Stream of Discharge Monongahela River 176.72 MG
NPDES Permit Number N/A Peak Rate: 47.06 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/3/2005 9:20 8044 1/5/2005 7:05 8027588.59 60050.376 0 36.47 1
1/11/2005 8:51 2166 1/11/2005 18:05 2309026.96 17272.676 1 35.16 2
2/14/2005 6:20 2413 2/14/2005 16:40 2185207.18 16346.442 2 27.89 7

4/1/2005 20:00 2967 4/2/2005 10:05 1743705.55 13043.789 3 28.80 5
3/28/2005 9:15 1493 3/28/2005 19:40 1275760.44 9543.326 4 28.58 6

1/13/2005 23:14 1417 1/14/2005 3:00 966213.71 7227.762 5 24.07 8

11/29/2005 7:25 936 11/29/2005 12:05 820186.77 6135.407 6 29.46 4
10/24/2005 12:40 2073 10/25/2005 4:50 776303.65 5807.139 7 13.32 26

5/13/2005 23:10 2235 5/14/2005 9:50 775637.63 5802.157 8 21.54 10

2/20/2005 19:25 1553 2/20/2005 20:50 767925.46 5744.466 9 22.12 9

12/15/2005 11:50 1246 12/15/2005 14:20 520658.32 3894.785 10 20.30 11

2/16/2005 7:25 917 2/16/2005 8:20 409707.12 3064.814 11 19.93 12

3/23/2005 4:35 1067 3/23/2005 14:05 355761.71 2661.275 12 18.66 13

5/28/2005 9:20 881 5/28/2005 9:50 292666.38 2189.291 13 16.76 18

11/14/2005 22:35 648 11/14/2005 23:10 248843.78 1861.476 14 15.43 20

2/9/2005 15:45 464 2/9/2005 17:20 219007.19 1638.283 15 18.11 14

8/20/2005 18:45 229 8/20/2005 20:00 193349.18 1446.349 16 31.87 3
4/22/2005 16:40 1309 4/22/2005 18:50 183618.14 1373.555 17 13.55 25

11/16/2005 5:50 472 11/16/2005 6:40 139700.18 1045.027 18 13.93 24

10/7/2005 9:35 313 10/7/2005 11:00 137517.15 1028.697 19 15.68 19

8/8/2005 9:35 151 8/8/2005 9:55 124457.29 931.003 20 47.06 0
7/5/2005 16:50 228 7/5/2005 17:20 119403.43 893.197 21 17.53 16

10/22/2005 7:50 725 10/22/2005 16:50 98389.56 736.003 22 14.41 23

3/27/2005 17:20 287 3/27/2005 18:05 89573.58 670.055 23 14.66 22

10/21/2005 19:55 213 10/21/2005 22:20 86983.92 650.683 24 11.29 28

9/29/2005 5:55 193 9/29/2005 6:05 84017.35 628.492 25 17.57 15

9/26/2005 7:25 315 9/26/2005 9:55 83967.01 628.115 26 12.20 27

5/11/2005 23:10 144 5/12/2005 0:05 76496.02 572.228 27 15.25 21

11/1/2005 16:25 201 11/1/2005 17:45 71852.95 537.496 28 11.11 29

12/26/2005 7:40 402 12/26/2005 11:30 64909.28 485.554 29 5.41 35

12/25/2005 12:40 207 12/25/2005 13:35 58804.44 439.887 30 8.75 34

7/26/2005 20:12 136 7/26/2005 20:30 55718.02 416.799 31 17.25 17

6/3/2005 9:05 143 6/3/2005 9:30 36585.05 273.674 32 9.08 32

M47 and SPS089C001

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

5/23/2005 16:50 168 5/23/2005 17:05 35727.21 267.257 33 10.00 30

7/17/2005 16:50 132 7/17/2005 17:10 35533.29 265.807 34 9.95 31

4/20/2005 20:10 249 4/20/2005 20:50 34779.69 260.169 35 4.89 36

6/11/2005 17:55 125 6/11/2005 18:15 31971.06 239.160 36 8.82 33

8/29/2005 12:40 223 8/29/2005 13:05 24129.05 180.497 37 4.41 37

5/20/2005 8:30 169 5/20/2005 9:05 21532.70 161.075 38 3.38 39

6/14/2005 19:55 73 6/14/2005 20:10 9941.34 74.366 39 4.15 38

1/30/2005 13:35 101 1/30/2005 13:45 9269.49 69.340 40 2.84 41

11/24/2005 11:45 67 11/24/2005 12:05 5910.03 44.210 41 2.58 42

7/16/2005 12:20 63 7/16/2005 12:35 5723.15 42.812 42 2.99 40

2/10/2005 6:01 198 2/10/2005 7:25 5653.14 42.288 43 0.85 44

11/9/2005 20:25 59 11/9/2005 20:35 4299.59 32.163 44 2.09 43

NMR Regional Alternative Sizing & Costs.xls Nine Mile RunSW-E-0029.pdf



Exceedance Summary

Region Name Nine Mile Run Results Summary

Structures within Region Number of Events: 45
Model ID Nine Mile Run.1 Peak Volume: 8,027,589 ft3

Structure Type Regional 60.05 MG
PWSA Sewershed Nine Mile Run Total Volume: 23,624,013 ft3

Stream of Discharge Monongahela River 176.72 MG
NPDES Permit Number N/A Peak Rate: 47.06 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

M47 and SPS089C001

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Nine Mile Run Region CSO Volume
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Figure 2 - Nine Mile Run Region CSO Peak Flow Rate
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Nine Mile Run Regional Report 1 

E.3.5 NMR - NINE MILE RUN REGION 

Description of Region 

The Nine Mile Run Region is located along the northern bank of the Monongahela River in the 

Squirrel Hill, Regent Square and Glen Hazel neighborhoods. The Region consists of the 

following sewersheds/tributary areas:  

• M-47, NPDES# 129NM47 

• DC089C001 - Homestead Bridge - NPDES#089C001 

The Region serves approximately 726 acres of residential and commercial property in the 

Squirrel Hill, Regent Square, and Swisshelm Park neighborhoods, and indirectly serves the large 

upstream areas of Nine Mile Run – Frick Park and Upper Nine Mile Run. The Region’s 

collection and conveyance system consists of approximately 98,100 linear feet (19 miles) of 

sewers and approximately 420 manholes.  Sewer separation efforts have been undertaken at 

Summerset at Frick Park and Commercial Street; however, the remaining portion of the 

sewershed is predominately combined sewer.  Attachment 1 – Nine Mile Run Region Tributary 

Area Map illustrates the location of the trunk sewers, outfalls, regulators, and overall tributary 

area. 

The Nine Mile Run Region typically experiences 45 overflow events during the Typical Year 

Baseline Condition simulation (2005).  The maximum overflow volume during the Typical Year 

Baseline Conditions simulation (2005) discharging from the Nine Mile Run Region is 60 MG.  

The peak overflow rate during the Typical Year Baseline Conditions simulation (2005) 

discharging from the Nine Mile Run Region is approximately 47 CFS.  Figure 1 – Nine Mile Run 

Region CSO Volume and Figure 2 – Nine Mile Run Region CSO Peak Flow Rate illustrate the 

CSO volume and peak flow characteristics of the 21 largest CSO events during the Typical Year 

Baseline Conditions simulation (2005). 
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Nine Mile Run Regional Report 2 
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Figure 1 - Nine Mile Run Region CSO Volume
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Figure 2 - Nine Mile Run Region CSO Peak Flow Rate
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Nine Mile Run Regional Report 3 

A regional consolidation sewer will not be required since Outfall 089C001 does not contribute 

CSO flows or volumes to the Region. Note that a “Stored Volume Treatment Cost” was not 

added to this region’s storage alternatives; the assumption that the existing WWTP would not be 

able to accommodate the dewatering flow rates of larger regional alternatives does not apply to 

this single-outfall Region. 

There appears to be a limited amount of available space for potential storage or treatment 

facilities within close proximity of the ALCOSAN regulator and outfall.  Near the ALCOSAN 

regulator are the CSX Railroad, Nine Mile Run, and Monongahela River.  Within the boundaries 

of this critical infrastructure is approximately 3 acres of property where a storage or treatment 

facility could potentially be located.  

There is also approximately 21 acres of land on the bluff above the M-47 regulator and 

immediately west of Swisshelm Park.   

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the Nine 

Mile Run Region. Attachment 2 identifies the technologies that have been brought forward to be 

included in Regional CSO control alternatives.  The following paragraphs describe these 

alternatives in more detail. 

Collection System Control Alternatives 

CS4-NMR: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  The separation of sanitary and storm 

sewers would reduce the hydraulic loadings from the entire Region.  By definition, the 

complete separation of sewers would result in the elimination of all CSOs. 

• Since the Region is hydraulically connected to the upstream Outfalls 129B001, 128R002 and 

177K001, sewer separation of the area directly served by the outfalls in this region may not 

SW-E-0030.pdf



 

Nine Mile Run Regional Report 4 

achieve a reduction of overflows. Thus, the entire area upstream of Outfalls M-47 and 

089C001 may require separation. Costs for sewer separation for this region were thus 

calculated using the estimated acreage of that entire upstream area.  

Storage Alternatives 

S2-NMR: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

S3-NMR: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-NMR: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

SW-E-0030.pdf



 

Nine Mile Run Regional Report 5 

Treatment Alternatives 

T1-NMR: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  

T2-NMR: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

T3-NMR: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-NMR: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

SW-E-0030.pdf



 

Nine Mile Run Regional Report 6 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Nine Mile Run Region Alternative Costs illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 untreated overflows 

per year. 

Figure 3 – Nine Mile Run Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.3.5 NMR – NINE MILE RUN REGION. 
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Nine Mile Run Regional Report 7 

Recommendations 

It is recommended that the following alternatives be carried forward to the next level of analysis: 

• T4-NMR: Screening and Disinfection. This alternative resulted in the highest scores for 

control levels of 0, 1, 2, 4 and 6 events per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 

Significant Issues 

Significant issues associated with the highly ranked alternatives include 

General 

1. Site accessibility and constructability due to terrain 

T4 – Screening and Disinfection  

1. Level of treatment is less than “equivalent primary” 

2. High maintenance efforts involved to clean screens 
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Attachment 1
Tributary Area Map
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Nine Mile Run Regional Report 9 

Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Nine Mile Run Region - 0 Overflows / Year
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Alternative Scoring Sheet - Nine Mile Run Region - 1 Overflow / Year
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Alternative Scoring Sheet - Nine Mile Run Region - 2 Overflows / Year
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Alternative Scoring Sheet - Nine Mile Run Region - 4 Overflows / Year
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Alternative Scoring Sheet - Nine Mile Run Region - 6 Overflows / Year
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Attachment 4
Facility Boundary Map
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

4 4 4 4 4

2 2 2 2

5
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

5 5 5

1

5

55
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Objective Scoring

Alternative: CS4-Separation

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

51 2 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

2 2 2 2 2

2 2 3 3

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5

33

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 3 4
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

21 1 2 3
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

3 3 3

3

5

33
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Objective Scoring

Alternative: S3-Tunnel

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

52 5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

1 1 3

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 3 3
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

54 5 5 5

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

2 2 2 2 2

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Scoring

Alternative: T1-Vortex

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 3 3
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

2 2 2 2 2

3 3 3 3

3

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

1 1 1

1

Actual Scores

1 1 1

11
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Objective Scoring

Alternative: T2-HREOP

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

1 1 1 1 1

2 2 3 3

3
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered.
Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Scoring

Alternative: T3-CSOTF

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 3 3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same. 
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in stream. 
For example, storage tanks or deep tunnels located outside of habitat.

Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.

PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.

PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.

PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.

PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all flows 
to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.

Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at WWTP.

Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / treatment 
facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm water flow and 
bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.

Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.

Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over a
sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale surface
impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and materia
delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. Site
specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption to
traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

4

4 4 4 4 4

4 4 4 4

3
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.

No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic permitting 
for a large open-cut relief sewer in Oakland.

3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, regulator 
modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's Routine
Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and ease 
of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and screening 
and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site restrictions
and ease of facility expansion to be considered. 3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3

22
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Objective Scoring

Alternative: T4-Scr & Dis

Baseline 
Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 3 3
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.595

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.595

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.595

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.595

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.595

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.520

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.621

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.768

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.768

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.768

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.557

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.557

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.577

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.614

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.577

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.604

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.682

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.692

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.692

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.692

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.543

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.580

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.580

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.580

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.580

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.280

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.280

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.280

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.280

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.425

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.393

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.415

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.415

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.415

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.665

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.633

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.633

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.633

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 4 0.85 0.062 0.053
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.665

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet
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Alternative Scoring Sheet - NMR-Frick Park Region - 0 Overflows / Year
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Alternative Scoring Sheet - NMR-Frick Park Region - 1 Overflow / Year
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Alternative Scoring Sheet - NMR-Frick Park Region - 2 Overflows / Year

0.595

0.768

0.577

0.692

0.580

0.280

0.415

0.633

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - NMR-Frick Park Region - 4 Overflows / Year
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Alternative Scoring Sheet - NMR-Frick Park Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 0
Peak Volume 480,692 CF

 3.60 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 17.93 CFS

11.59 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                               450 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 90,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 6                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 234,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 196,020 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 392,000$                    
90,626,000$                                                

SEWER SEPARATION
Capital Costs - NMR-Frick Park Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 0
Peak Volume 480,692 CF

 3.60 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 17.93 CFS

11.59 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.60 481,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.49 601,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 12 Input by Engineer
Tunnel Volume / Ft length (CF) 113.04                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,317                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 14,170,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.60 5.56 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 1,984,000$                 44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 2.99 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 450                             Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 15 Input by Engineer

Construction Cost (Consolidation Pipe) 221,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 902,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 45,100 = ACH x Volume / 60

Construction Cost (Odor Control) 1,811,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 11.59 Ref: CSO Statistics

Construction Cost (Screening) 949,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,852,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 899 250 SF / MGD
Land Required - Odor Control (SF) 2,255 500 SF / 10,000 CFM
Land Required - Screening (SF) 2,898 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 81,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
23,193,000$                                                TOTAL CAPITAL COST

Capital Costs - NMR-Frick Park Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 0
Peak Volume 480,692 CF

 3.60 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 17.93 CFS

11.59 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.60 481,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.23 566,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 239 = (Vol / SWD * 1.5)1/2

Width (Ft) 160 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.29 573,600 Sufficient Volume
Tank Area (SF) 38,000 = Length x Width

Construction Cost (Storage Tank) 3,804,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 11.59 17.93 = Peak Rate
Force Main Diameter (In) 23 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,941,000$                 155,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 17.93 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 849,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,250 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 284,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 11.59 Ref: CSO Statistics

Construction Cost (Screening) 949,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 73,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 146,000$                    
12,444,000$                                                TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - NMR-Frick Park Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 0
Peak Volume 480,692 CF

 3.60 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 17.93 CFS

11.59 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.60 481,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.23 566,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 239 = (Vol / SWD * 1.5)1/2

Width (Ft) 160 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.29 573,600 Sufficient Volume
Tank Area (SF) 38,000 = Length x Width

Construction Cost (Storage Tank) 11,987,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.60 5.56 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 1,984,000$                 110,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 17.93 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 849,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 42,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,727,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 11.59 Ref: CSO Statistics

Construction Cost (Screening) 949,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 73,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 146,000$                    
21,068,000$                                                TOTAL CAPITAL COST

Capital Costs - NMR-Frick Park Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 0
Peak Volume 480,692 CF

 3.60 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 17.93 CFS

11.59 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 11.59 17.93                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 30 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 2

Construction Cost (Swirl / Vortex) 1,349,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 12.75 19.73 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 25 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 3,207,000$                 164,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 17.93 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 42,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 2,100 = ACH x Volume / 60

Construction Cost (Odor Control) 164,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 11.59 Ref: CSO Statistics

Construction Cost (Screening) 949,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 12.75 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 57 27
Passes / Detention (Min) 3 15.60 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 602,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 12,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 24,000$                      
10,624,000$                                                TOTAL CAPITAL COST

Capital Costs - NMR-Frick Park Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 0
Peak Volume 480,692 CF

 3.60 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 17.93 CFS

11.59 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 11.59 17.93 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 64 OK =(Surf Area x 2)1/2

Width (Ft) 32 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.18 24,576

Construction Cost (CSOTF) 16,380,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 11.59 17.93 = Peak Rate
Force Main Diameter (In) 23 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,941,000$                 155,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 17.93 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 37,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 148,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 11.59 Ref: CSO Statistics

Construction Cost (Screening) 949,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 11.59 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 54 26
Passes / Detention (Min) 3 15.66 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 579,000$                    

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 10,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 20,000$                      
25,337,000$                                                

Capital Costs - NMR-Frick Park Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 0
Peak Volume 480,692 CF

 3.60 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 17.93 CFS

11.59 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 11.59 17.93                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 140 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 18 OK =(Surf Area x 2)1/2

Width (Ft) 9 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 3,023,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 12.75 19.73 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 25 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 3,207,000$                 164,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 17.93 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 200 = ACH x Volume / 60

Construction Cost (Odor Control) 26,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 11.59 Ref: CSO Statistics

Construction Cost (Screening) 949,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 12.75 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 57 27
Passes / Detention (Min) 3 15.60 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 602,000$                    479,000$                    

Construction Cost (Disinfection) 1,081,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 27,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
12,669,000$                                                

Capital Costs - NMR-Frick Park Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 0
Peak Volume 480,692 CF

 3.60 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 17.93 CFS

11.59 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 11.59 17.93 Ref: CSO Statistics

Construction Cost (Screening) 949,000$                    
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 11.59 17.93 = Peak Flow x % Req Pump
Force Main Diameter (In) 23 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,941,000$                 155,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 17.93 Ref: CSO Statistics

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,600 =CFS x 200
Odor Control Flow Rate (CFM) 180 = ACH x Volume / 60

Construction Cost (Odor Control) 24,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 11.59 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 54 26
Passes / Detention (Min) 3 15.66 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 579,000$                    454,000$                    

Construction Cost (Disinfection) 1,033,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 24,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
9,315,000$                                                  

Capital Costs - NMR-Frick Park Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 1
Peak Volume 144,127 CF

 1.08 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 11.19 CFS

7.23 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 450 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 90,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 6                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 234,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 196,020 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 392,000$                    
90,626,000$                                                TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - NMR-Frick Park Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 1
Peak Volume 144,127 CF

 1.08 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 11.19 CFS

7.23 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.08 144,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.35 180,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 4,680                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 8,211,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.08 1.67 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 7 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 1,201,000$                 34,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 1.87 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 450                             75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 221,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 270,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 13,500 = ACH x Volume / 60

Construction Cost (Odor Control) 704,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 7.23 Ref: CSO Statistics

Construction Cost (Screening) 747,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,852,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 270 250 SF / MGD
Land Required - Odor Control (SF) 675 500 SF / 10,000 CFM
Land Required - Screening (SF) 1,809 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 78,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 156,000$                    
15,126,000$                                                

Capital Costs - NMR-Frick Park Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 1
Peak Volume 144,127 CF

 1.08 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 11.19 CFS

7.23 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.08 144,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.27 169,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 131 = (Vol / SWD * 1.5)1/2

Width (Ft) 88 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.29 172,920 Sufficient Volume
Tank Area (SF) 12,000 = Length x Width

Construction Cost (Storage Tank) 1,023,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 7.23 11.19 = Peak Rate
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,507,000$                 132,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 11.19 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 254,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,270 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 110,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 7.23 Ref: CSO Statistics

Construction Cost (Screening) 747,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 35,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
8,754,000$                                                  TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - NMR-Frick Park Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 1
Peak Volume 144,127 CF

 1.08 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 11.19 CFS

7.23 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.08 144,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.27 169,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 131 = (Vol / SWD * 1.5)1/2

Width (Ft) 88 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.29 172,920 Sufficient Volume
Tank Area (SF) 12,000 = Length x Width

Construction Cost (Storage Tank) 4,234,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.08 1.67 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 7 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 1,201,000$                 84,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 11.19 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 254,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 12,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 671,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 7.23 Ref: CSO Statistics

Construction Cost (Screening) 747,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 35,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
11,172,000$                                                

Capital Costs - NMR-Frick Park Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 1
Peak Volume 144,127 CF

 1.08 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 11.19 CFS

7.23 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 7.23 11.19                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 6 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 26

Construction Cost (Swirl / Vortex) 1,011,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.96 12.31 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,593,000$                 136,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 11.19 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 22,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 1,100 = ACH x Volume / 60

Construction Cost (Odor Control) 99,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 7.23 Ref: CSO Statistics

Construction Cost (Screening) 747,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 7.96 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 45 22
Passes 3 16.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 504,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 8,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 16,000$                      
9,271,000$                                                  

Capital Costs - NMR-Frick Park Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 1
Peak Volume 144,127 CF

 1.08 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 11.19 CFS

7.23 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 7.23 11.19 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 52 OK =(Surf Area x 2)1/2

Width (Ft) 26 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.12 16,224

Construction Cost (CSOTF) 16,385,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.23 11.19 = Peak Rate
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,507,000$                 132,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 11.19 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 24,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 106,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 7.23 Ref: CSO Statistics

Construction Cost (Screening) 747,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 7.23 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 43 21
Passes 3 16.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 489,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 8,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 16,000$                      
24,547,000$                                                

Capital Costs - NMR-Frick Park Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 1
Peak Volume 144,127 CF

 1.08 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 11.19 CFS

7.23 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 7.23 11.19                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 90 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 14 OK =(Surf Area x 2)1/2

Width (Ft) 7 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 2,335,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.96 12.31 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,593,000$                 136,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 11.19 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 100 = ACH x Volume / 60

Construction Cost (Odor Control) 15,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 7.23 Ref: CSO Statistics

Construction Cost (Screening) 747,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 7.96 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 45 22
Passes 3 16.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 504,000$                    374,000$                    

Construction Cost (Disinfection) 878,000$                    
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 25,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
10,919,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - NMR-Frick Park Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 99

Number of Overflows / Year 1
Peak Volume 144,127 CF

 1.08 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 11.19 CFS

7.23 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 7.23 11.19 Ref: CSO Statistics

Construction Cost (Screening) 747,000$                    
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 7.23 11.19 = Peak Flow x % Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,507,000$                 132,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 11.19 Ref: CSO Statistics

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,200 =CFS x 200
Odor Control Flow Rate (CFM) 110 = ACH x Volume / 60

Construction Cost (Odor Control) 16,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 7.23 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 43 21
Passes 3 16.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 489,000$                    356,000$                    

Construction Cost (Disinfection) 845,000$                    
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 23,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 46,000$                      
8,458,000$                                                  

Capital Costs - NMR-Frick Park Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 2
Peak Volume 70,032 CF

 0.52 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 10.30 CFS

6.66 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 450 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 90,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 6                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 234,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 196,020 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 392,000$                    
90,626,000$                                                TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - NMR-Frick Park Region 
SEWER SEPARATION

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 2
Peak Volume 70,032 CF

 0.52 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 10.30 CFS

6.66 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.52 70,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 0.65 88,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 2,288                          No - 3000ft Min = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 4,014,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.52 0.81 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 5 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 730,000$                    31,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 1.72 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 450                             75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 221,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 132,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 6,600 = ACH x Volume / 60

Construction Cost (Odor Control) 402,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 6.66 Ref: CSO Statistics

Construction Cost (Screening) 720,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,852,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 131 250 SF / MGD
Land Required - Odor Control (SF) 330 500 SF / 10,000 CFM
Land Required - Screening (SF) 1,664 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 77,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 154,000$                    
10,124,000$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - NMR-Frick Park Region 

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 2
Peak Volume 70,032 CF

 0.52 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 10.30 CFS

6.66 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.52 70,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.62 82,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 92 = (Vol / SWD * 1.5)1/2

Width (Ft) 61 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.63 84,180 Sufficient Volume
Tank Area (SF) 6,000 = Length x Width

Construction Cost (Storage Tank) 466,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 6.66 10.30 = Peak Rate
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,434,000$                 132,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 10.30 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 123,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 620 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 63,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 6.66 Ref: CSO Statistics

Construction Cost (Screening) 720,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 27,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
8,034,000$                                                  TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - NMR-Frick Park Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 2
Peak Volume 70,032 CF

 0.52 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 10.30 CFS

6.66 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.52 70,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.62 82,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 92 = (Vol / SWD * 1.5)1/2

Width (Ft) 61 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.63 84,180 Sufficient Volume
Tank Area (SF) 6,000 = Length x Width

Construction Cost (Storage Tank) 2,527,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.52 0.81 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 5 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 730,000$                    76,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 10.30 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 123,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 6,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 380,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 6.66 Ref: CSO Statistics

Construction Cost (Screening) 720,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 27,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
8,652,000$                                                  

Capital Costs - NMR-Frick Park Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 2
Peak Volume 70,032 CF

 0.52 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 10.30 CFS

6.66 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 6.66 10.30                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 5 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 34

Construction Cost (Swirl / Vortex) 961,000$                    
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.32 11.33 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,518,000$                 136,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 10.30 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 20,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 1,000 = ACH x Volume / 60

Construction Cost (Odor Control) 92,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 6.66 Ref: CSO Statistics

Construction Cost (Screening) 720,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 7.32 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 43 21
Passes 3 15.94 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 491,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 7,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 14,000$                      
9,097,000$                                                  

Capital Costs - NMR-Frick Park Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 2
Peak Volume 70,032 CF

 0.52 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 10.30 CFS

6.66 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 6.66 10.30 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 50 OK =(Surf Area x 2)1/2

Width (Ft) 25 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.11 15,000

Construction Cost (CSOTF) 16,386,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.66 10.30 = Peak Rate
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,434,000$                 132,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 10.30 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 102,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 6.66 Ref: CSO Statistics

Construction Cost (Screening) 720,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 6.66 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 41 20
Passes 3 15.93 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 478,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 8,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 16,000$                      
24,433,000$                                                

Capital Costs - NMR-Frick Park Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 2
Peak Volume 70,032 CF

 0.52 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 10.30 CFS

6.66 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 6.66 10.30                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 80 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 14 OK =(Surf Area x 2)1/2

Width (Ft) 7 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 2,244,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.32 11.33 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,518,000$                 136,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 10.30 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 100 = ACH x Volume / 60

Construction Cost (Odor Control) 15,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 6.66 Ref: CSO Statistics

Construction Cost (Screening) 720,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 7.32 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 43 21
Passes 3 15.94 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 491,000$                    356,000$                    

Construction Cost (Disinfection) 847,000$                    
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 25,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
10,695,000$                                                

Capital Costs - NMR-Frick Park Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 2
Peak Volume 70,032 CF

 0.52 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 10.30 CFS

6.66 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 6.66 10.30 Ref: CSO Statistics

Construction Cost (Screening) 720,000$                    
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 6.66 10.30 = Peak Flow x % Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,434,000$                 132,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 10.30 Ref: CSO Statistics

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,100 =CFS x 200
Odor Control Flow Rate (CFM) 110 = ACH x Volume / 60

Construction Cost (Odor Control) 16,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 6.66 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 41 20
Passes 3 15.93 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 478,000$                    339,000$                    

Construction Cost (Disinfection) 817,000$                    
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 23,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 46,000$                      
8,330,000$                                                  

Capital Costs - NMR-Frick Park Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 4
Peak Volume 57,028 CF

 0.43 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 8.36 CFS

5.41 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 450 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 90,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 6                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 234,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 196,020 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 392,000$                    
90,626,000$                                                

Capital Costs - NMR-Frick Park Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 4
Peak Volume 57,028 CF

 0.43 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 8.36 CFS

5.41 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.43 57,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 0.53 71,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 1,846                          No - 3000ft Min = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 3,239,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.43 0.66 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 4 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 7.6 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 647,000$                    29,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 1.39 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 450                             75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 221,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 107,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 5,350 = ACH x Volume / 60

Construction Cost (Odor Control) 341,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 5.41 Ref: CSO Statistics

Construction Cost (Screening) 663,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,852,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 107 250 SF / MGD
Land Required - Odor Control (SF) 268 500 SF / 10,000 CFM
Land Required - Screening (SF) 1,351 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 77,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 154,000$                    
9,146,000$                                                  TOTAL CAPITAL COST

Capital Costs - NMR-Frick Park Region 
TUNNEL STORAGE
4 Overflows / Year

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 4
Peak Volume 57,028 CF

 0.43 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 8.36 CFS

5.41 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.43 57,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.50 67,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 83 = (Vol / SWD * 1.5)1/2

Width (Ft) 56 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.52 69,720 Sufficient Volume
Tank Area (SF) 5,000 = Length x Width

Construction Cost (Storage Tank) 373,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 5.41 8.36 = Peak Rate
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,263,000$                 123,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 8.36 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 101,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 510 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 54,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 5.41 Ref: CSO Statistics

Construction Cost (Screening) 663,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 25,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
7,691,000$                                                  TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - NMR-Frick Park Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 4
Peak Volume 57,028 CF

 0.43 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 8.36 CFS

5.41 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.43 57,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.50 67,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 83 = (Vol / SWD * 1.5)1/2

Width (Ft) 56 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.52 69,720 Sufficient Volume
Tank Area (SF) 5,000 = Length x Width

Construction Cost (Storage Tank) 2,228,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.43 0.66 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 4 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 7.6 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 647,000$                    72,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 8.36 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 101,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 326,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 5.41 Ref: CSO Statistics

Construction Cost (Screening) 663,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 25,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
8,151,000$                                                  

Capital Costs - NMR-Frick Park Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 4
Peak Volume 57,028 CF

 0.43 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 8.36 CFS

5.41 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 5.41 8.36                            Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 5 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 28

Construction Cost (Swirl / Vortex) 847,000$                    
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.95 9.20 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,339,000$                 127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 8.36 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 16,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 800 = ACH x Volume / 60

Construction Cost (Odor Control) 77,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 5.41 Ref: CSO Statistics

Construction Cost (Screening) 663,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 5.95 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 39 19
Passes 3 16.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 463,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 6,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 12,000$                      
8,693,000$                                                  

Capital Costs - NMR-Frick Park Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 4
Peak Volume 57,028 CF

 0.43 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 8.36 CFS

5.41 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 5.41 8.36 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 46 OK =(Surf Area x 2)1/2

Width (Ft) 23 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.09 12,696

Construction Cost (CSOTF) 16,388,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.41 8.36 = Peak Rate
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,263,000$                 123,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 8.36 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 950 = ACH x Volume / 60 

Construction Cost (Odor Control) 88,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 5.41 Ref: CSO Statistics

Construction Cost (Screening) 663,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 5.41 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 37 18
Passes 3 15.92 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 452,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 7,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 14,000$                      
24,156,000$                                                

Capital Costs - NMR-Frick Park Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 4
Peak Volume 57,028 CF

 0.43 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 8.36 CFS

5.41 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 5.41 8.36                            Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 70 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 13 OK =(Surf Area x 2)1/2

Width (Ft) 6 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 2,048,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.95 9.20 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,339,000$                 127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 8.36 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 100 = ACH x Volume / 60

Construction Cost (Odor Control) 15,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 5.41 Ref: CSO Statistics

Construction Cost (Screening) 663,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 5.95 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 39 19
Passes 3 16.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 463,000$                    323,000$                    

Construction Cost (Disinfection) 786,000$                    
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 24,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
10,191,000$                                                

Capital Costs - NMR-Frick Park Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 4
Peak Volume 57,028 CF

 0.43 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 8.36 CFS

5.41 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 5.41 8.36 Ref: CSO Statistics

Construction Cost (Screening) 663,000$                    
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 5.41 8.36 = Peak Flow x % Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,263,000$                 123,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 8.36 Ref: CSO Statistics

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,700 =CFS x 200
Odor Control Flow Rate (CFM) 90 = ACH x Volume / 60

Construction Cost (Odor Control) 14,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 5.41 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 37 18
Passes 3 15.92 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 452,000$                    306,000$                    

Construction Cost (Disinfection) 758,000$                    
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 23,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 46,000$                      
8,032,000$                                                  

Capital Costs - NMR-Frick Park Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 6
Peak Volume 51,194 CF

 0.38 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 6.76 CFS

4.37 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 450 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 90,000,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 6                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 234,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 196,020 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 392,000$                    
90,626,000$                                                

Capital Costs - NMR-Frick Park Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 6
Peak Volume 51,194 CF

 0.38 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 6.76 CFS

4.37 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.38 51,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 0.48 64,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 1,664                          No - 3000ft Min = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 2,920,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.38 0.59 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 4 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 200                             Input by Engineer

Construction Cost (PS / Force Main) 610,000$                    29,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 1.13 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 450                             75' per drop shaft
Average Depth (Ft) 15                               Input by Engineer

Construction Cost (Consolidation Pipe) 221,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 96,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 4,800 = ACH x Volume / 60

Construction Cost (Odor Control) 313,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 4.37 Ref: CSO Statistics

Construction Cost (Screening) 614,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,852,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 96 250 SF / MGD
Land Required - Odor Control (SF) 240 500 SF / 10,000 CFM
Land Required - Screening (SF) 1,092 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 76,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 152,000$                    
8,711,000$                                                  

Capital Costs - NMR-Frick Park Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 6
Peak Volume 51,194 CF

 0.38 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 6.76 CFS

4.37 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.38 51,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.45 60,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 78 = (Vol / SWD * 1.5)1/2

Width (Ft) 53 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.46 62,010 Sufficient Volume
Tank Area (SF) 4,000 = Length x Width

Construction Cost (Storage Tank) 331,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 4.37 6.76 = Peak Rate
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,107,000$                 114,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 6.76 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 90,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 450 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 49,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 4.37 Ref: CSO Statistics

Construction Cost (Screening) 614,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 25,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
7,430,000$                                                  

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - NMR-Frick Park Region 
SURFACE STORAGE TANK

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 6
Peak Volume 51,194 CF

 0.38 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 6.76 CFS

4.37 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.38 51,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.45 60,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 78 = (Vol / SWD * 1.5)1/2

Width (Ft) 53 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.46 62,010 Sufficient Volume
Tank Area (SF) 4,000 = Length x Width

Construction Cost (Storage Tank) 2,093,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.38 0.59 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 4 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 610,000$                    72,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 6.76 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 90,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 298,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 4.37 Ref: CSO Statistics

Construction Cost (Screening) 614,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Tank (SF) 25,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
7,902,000$                                                  

Capital Costs - NMR-Frick Park Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 6
Peak Volume 51,194 CF

 0.38 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 6.76 CFS

4.37 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 4.37 6.76                            Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 5 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 23

Construction Cost (Swirl / Vortex) 743,000$                    
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.80 7.43 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,174,000$                 118,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 6.76 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 14,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 700 = ACH x Volume / 60

Construction Cost (Odor Control) 69,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 4.37 Ref: CSO Statistics

Construction Cost (Screening) 614,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 4.80 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 35 17
Passes 3 16.01 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 439,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 5,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 10,000$                      
8,332,000$                                                  

Capital Costs - NMR-Frick Park Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 6
Peak Volume 51,194 CF

 0.38 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 6.76 CFS

4.37 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 4.37 6.76 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 41 OK =(Surf Area x 2)1/2

Width (Ft) 21 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.08 10,332

Construction Cost (CSOTF) 16,390,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.37 6.76 = Peak Rate
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,107,000$                 114,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 6.76 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 15,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 750 = ACH x Volume / 60 

Construction Cost (Odor Control) 73,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 4.37 Ref: CSO Statistics

Construction Cost (Screening) 614,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 4.37 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 34 16
Passes 3 16.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 430,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 7,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 14,000$                      
23,907,000$                                                

Capital Costs - NMR-Frick Park Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 6
Peak Volume 51,194 CF

 0.38 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 6.76 CFS

4.37 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 4.37 6.76                            Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 60 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 12 OK =(Surf Area x 2)1/2

Width (Ft) 6 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 1,884,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.80 7.43 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,174,000$                 118,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 6.76 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 100 = ACH x Volume / 60

Construction Cost (Odor Control) 15,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 4.37 Ref: CSO Statistics

Construction Cost (Screening) 614,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 4.80 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 35 17
Passes 3 16.01 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 439,000$                    291,000$                    

Construction Cost (Disinfection) 730,000$                    
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
8. Land Acquisition Parameters
Land Required - HREOP (SF) 24,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
9,748,000$                                                  

Capital Costs - NMR-Frick Park Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST

NMRFP Regional Alternative Sizing & Costs.xls SW-E-0031.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 99

Number of Overflows / Year 6
Peak Volume 51,194 CF

 0.38 MG
Total Volume 1,802,203 CF

 13.48 MG
Peak Rate 6.76 CFS

4.37 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 4.37 6.76 Ref: CSO Statistics

Construction Cost (Screening) 614,000$                    
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 4.37 6.76 = Peak Flow x % Req Pump
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 500                             Input by Engineer

Construction Cost (PS / Force Main) 2,107,000$                 114,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 6.76 Ref: CSO Statistics

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 500                             Input by Engineer
Depth (Ft) 20                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 313,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,400 =CFS x 200
Odor Control Flow Rate (CFM) 70 = ACH x Volume / 60

Construction Cost (Odor Control) 11,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 4.37 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 34 16
Passes 3 16.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 430,000$                    280,000$                    

Construction Cost (Disinfection) 710,000$                    
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator Input by Engineer

Number Regulators 6                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 3,852,000$                 
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 23,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 46,000$                      
7,767,000$                                                  

Capital Costs - NMR-Frick Park Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

NMRFP Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 3.60 $44,197 20 10.910 $482,192
Length (ft) 5317
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (MGD) 11.59 $8,421 20 10.910 $91,871
Odor Control O&M Capacity (CFM) 45,100 $157,850 20 10.910 $1,722,134
Reserve / Replace 10% Gravity / 15% Pump $15,602

Total Annual O&M $381,000 Total PW O&M $4,772,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 11.59 $96,609 20 10.910 $1,054,003

No. Events / Yr 99
Const Cost ($) $3,804,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 12 $8,421 20 10.910 $91,871
Odor Control O&M Capacity (CFM) 4,250 $14,875 20 10.910 $162,285
Reserve / Replace 10% Gravity / 15% Pump $15,353

Total Annual O&M $191,000 Total PW O&M $2,342,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 3.60 $44,197 20 10.910 $482,192

No. Events / Yr 99
Const Cost ($) $11,987,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 12 $8,421 20 10.910 $91,871
Odor Control O&M Capacity (CFM) 42,450 $148,575 20 10.910 $1,620,944
Reserve / Replace 10% Gravity / 15% Pump $15,373

Total Annual O&M $292,000 Total PW O&M $3,525,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$24,642

$1,018,712

Tank O&M $90,793

Tunnel Storage

Tank O&M $70,336 14.48450

Tunnel Maintenance $1,701 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $1,315,01050
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Operation and Maintenance Costs

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 11.59 $96,609 20 10.910 $1,054,003
Sed. Basin O&M Flow Rate (MGD) 11.59 $1,304 50 14.484 $18,886
Screening O&M Flow Rate (MGD) 11.59 $8,421 20 10.910 $91,871
Disinfection O&M Flow Rate (MGD) 11.59 $71,539 20 10.910 $780,483
Odor Control O&M Capacity (CFM) 1,850.00 $6,475 20 10.910 $70,642
Reserve / Replace 10% Gravity / 15% Pump $16,558

Total Annual O&M $185,000 Total PW O&M $2,032,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 12.75 $102,961 20 10.910 $1,123,302
HREOP O&M Flow Rate (MGD) 11.59 $98,403 20 10.910 $1,073,573
Screening O&M Flow Rate (MGD) 11.59 $8,421 20 10.910 $91,871
Disinfection O&M Flow Rate (MGD) 12.75 $75,815 20 10.910 $827,142
Odor Control O&M Capacity (CFM) 200.00 $700 20 10.910 $7,637
Reserve / Replace 10% Gravity / 15% Pump $25,597

Total Annual O&M $287,000 Total PW O&M $3,149,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 12.75 $102,961 20 10.910 $1,123,302
Swirl / Vortex O&M Flow Rate (MGD) 11.59 $1,304 20 10.910 $14,226
Screening O&M Flow Rate (MGD) 11.59 $8,421 20 10.910 $91,871
Disinfection O&M Flow Rate (MGD) 12.75 $75,815 20 10.910 $827,142
Odor Control O&M Capacity (CFM) 2,100.00 $7,350 20 10.910 $80,188
Reserve / Replace 10% Gravity / 15% Pump $19,584

Total Annual O&M $196,000 Total PW O&M $2,156,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 11.59 $96,609 20 10.910 $1,054,003
Screening O&M Flow Rate (MGD) 11.59 $8,421 20 10.910 $91,871
Disinfection O&M Flow Rate (MGD) 11.59 $71,539 20 10.910 $780,483
Odor Control O&M Capacity (CFM) 180.00 $630 20 10.910 $6,873
Reserve / Replace 10% Gravity / 15% Pump $16,221

Total Annual O&M $178,000 Total PW O&M $1,949,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 1.08 $19,765 20 10.910 $215,636

Length (ft) 4680
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (MGD) 7.23 $8,045 20 10.910 $87,768
Odor Control O&M Capacity (CFM) 13,500 $47,250 20 10.910 $515,495
Reserve / Replace 10% Gravity / 15% Pump $8,847

Total Annual O&M $245,000 Total PW O&M $3,285,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 7.23 $70,509 20 10.910 $769,248

No. Events / Yr 99
Const Cost ($) $1,023,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 7 $8,045 20 10.910 $87,768
Odor Control O&M Capacity (CFM) 1,270 $4,445 20 10.910 $48,495
Reserve / Replace 10% Gravity / 15% Pump $12,560

Total Annual O&M $147,000 Total PW O&M $1,836,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 1.08 $19,765 20 10.910 $215,636

No. Events / Yr 99
Const Cost ($) $4,234,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 7 $8,045 20 10.910 $87,768
Odor Control O&M Capacity (CFM) 12,700 $44,450 20 10.910 $484,947
Reserve / Replace 10% Gravity / 15% Pump $8,757

Total Annual O&M $144,000 Total PW O&M $1,831,000

14.484 $918,015

14.484 $1,034,282

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,497 50 14.484 $21,689

Tank O&M

Tank O&M $71,411

Tunnel Storage

Surface Storage Tank

50

$63,383 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 7.23 $70,509 20 10.910 $769,248
Sed. Basin O&M Flow Rate (MGD) 7.23 $814 50 14.484 $11,787
Screening O&M Flow Rate (MGD) 7.23 $8,045 20 10.910 $87,768
Disinfection O&M Flow Rate (MGD) 7.23 $53,681 20 10.910 $585,660
Odor Control O&M Capacity (CFM) 1,200.00 $4,200 20 10.910 $45,822
Reserve / Replace 10% Gravity / 15% Pump $13,879

Total Annual O&M $138,000 Total PW O&M $1,514,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 7.96 $75,145 20 10.910 $819,824
HREOP O&M Flow Rate (MGD) 7.23 $74,578 20 10.910 $813,643
Screening O&M Flow Rate (MGD) 7.23 $8,045 20 10.910 $87,768
Disinfection O&M Flow Rate (MGD) 7.96 $56,891 20 10.910 $620,672
Odor Control O&M Capacity (CFM) 100.00 $350 20 10.910 $3,818
Reserve / Replace 10% Gravity / 15% Pump $20,374

Total Annual O&M $216,000 Total PW O&M $2,366,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 7.96 $75,145 20 10.910 $819,824
Swirl / Vortex O&M Flow Rate (MGD) 7.23 $814 20 10.910 $8,879
Screening O&M Flow Rate (MGD) 7.23 $8,045 20 10.910 $87,768
Disinfection O&M Flow Rate (MGD) 7.96 $56,891 20 10.910 $620,672
Odor Control O&M Capacity (CFM) 1,100.00 $3,850 20 10.910 $42,003
Reserve / Replace 10% Gravity / 15% Pump $15,626

Total Annual O&M $145,000 Total PW O&M $1,595,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 7.23 $70,509 20 10.910 $769,248
Screening O&M Flow Rate (MGD) 7.23 $8,045 20 10.910 $87,768
Disinfection O&M Flow Rate (MGD) 7.23 $53,681 20 10.910 $585,660
Odor Control O&M Capacity (CFM) 110.00 $385 20 10.910 $4,200
Reserve / Replace 10% Gravity / 15% Pump $13,634

Total Annual O&M $133,000 Total PW O&M $1,461,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.52 $12,203 20 10.910 $133,139

Length (ft) 2288
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (MGD) 6.66 $7,995 20 10.910 $87,228
Odor Control O&M Capacity (CFM) 6,600 $23,100 20 10.910 $252,020
Reserve / Replace 10% Gravity / 15% Pump $6,030

Total Annual O&M $213,000 Total PW O&M $2,924,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 6.66 $66,686 20 10.910 $727,541

No. Events / Yr 99
Const Cost ($) $466,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 7 $7,995 20 10.910 $87,228
Odor Control O&M Capacity (CFM) 620 $2,170 20 10.910 $23,675
Reserve / Replace 10% Gravity / 15% Pump $12,060

Total Annual O&M $139,000 Total PW O&M $1,748,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.52 $12,203 20 10.910 $133,139

No. Events / Yr 99
Const Cost ($) $2,527,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 7 $7,995 20 10.910 $87,228
Odor Control O&M Capacity (CFM) 6,150 $21,525 20 10.910 $234,836
Reserve / Replace 10% Gravity / 15% Pump $5,970

Total Annual O&M $109,000 Total PW O&M $1,434,000

$897,847

$972,473

Tank O&M $61,991 50

Tank O&M $67,143 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $732 50 14.484 $10,603

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 6.66 $66,686 20 10.910 $727,541
Sed. Basin O&M Flow Rate (MGD) 6.66 $749 50 14.484 $10,844
Screening O&M Flow Rate (MGD) 6.66 $7,995 20 10.910 $87,228
Disinfection O&M Flow Rate (MGD) 6.66 $51,021 20 10.910 $556,636
Odor Control O&M Capacity (CFM) 1,150.00 $4,025 20 10.910 $43,913
Reserve / Replace 10% Gravity / 15% Pump $13,467

Total Annual O&M $131,000 Total PW O&M $1,440,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 7.32 $71,071 20 10.910 $775,375
HREOP O&M Flow Rate (MGD) 6.66 $71,007 20 10.910 $774,683
Screening O&M Flow Rate (MGD) 6.66 $7,995 20 10.910 $87,228
Disinfection O&M Flow Rate (MGD) 7.32 $54,071 20 10.910 $589,913
Odor Control O&M Capacity (CFM) 100.00 $350 20 10.910 $3,818
Reserve / Replace 10% Gravity / 15% Pump $19,712

Total Annual O&M $205,000 Total PW O&M $2,251,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 7.32 $71,071 20 10.910 $775,375
Swirl / Vortex O&M Flow Rate (MGD) 6.66 $749 20 10.910 $8,168
Screening O&M Flow Rate (MGD) 6.66 $7,995 20 10.910 $87,228
Disinfection O&M Flow Rate (MGD) 7.32 $54,071 20 10.910 $589,913
Odor Control O&M Capacity (CFM) 1,000.00 $3,500 20 10.910 $38,185
Reserve / Replace 10% Gravity / 15% Pump $15,125

Total Annual O&M $138,000 Total PW O&M $1,514,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 6.66 $66,686 20 10.910 $727,541
Screening O&M Flow Rate (MGD) 6.66 $7,995 20 10.910 $87,228
Disinfection O&M Flow Rate (MGD) 6.66 $51,021 20 10.910 $556,636
Odor Control O&M Capacity (CFM) 110.00 $385 20 10.910 $4,200
Reserve / Replace 10% Gravity / 15% Pump $13,233

Total Annual O&M $127,000 Total PW O&M $1,389,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.43 $10,639 20 10.910 $116,066

Length (ft) 1846
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (MGD) 5.41 $7,889 20 10.910 $86,068
Odor Control O&M Capacity (CFM) 5,350 $18,725 20 10.910 $204,289
Reserve / Replace 10% Gravity / 15% Pump $5,371

Total Annual O&M $206,000 Total PW O&M $2,856,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 5.41 $58,037 20 10.910 $633,182

No. Events / Yr 99
Const Cost ($) $373,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 5 $7,889 20 10.910 $86,068
Odor Control O&M Capacity (CFM) 510 $1,785 20 10.910 $19,474
Reserve / Replace 10% Gravity / 15% Pump $11,183

Total Annual O&M $130,000 Total PW O&M $1,644,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.43 $10,639 20 10.910 $116,066

No. Events / Yr 99
Const Cost ($) $2,228,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 5 $7,889 20 10.910 $86,068
Odor Control O&M Capacity (CFM) 5,050 $17,675 20 10.910 $192,833
Reserve / Replace 10% Gravity / 15% Pump $5,330

Total Annual O&M $103,000 Total PW O&M $1,362,000

Tank O&M $66,396

Surface Storage Tank

50

$894,479

14.484 $961,647

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $591 50 14.484 $8,555

14.484Tank O&M $61,758

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 5.41 $58,037 20 10.910 $633,182
Sed. Basin O&M Flow Rate (MGD) 5.41 $608 50 14.484 $8,808
Screening O&M Flow Rate (MGD) 5.41 $7,889 20 10.910 $86,068
Disinfection O&M Flow Rate (MGD) 5.41 $44,951 20 10.910 $490,412
Odor Control O&M Capacity (CFM) 950.00 $3,325 20 10.910 $36,276
Reserve / Replace 10% Gravity / 15% Pump $12,505

Total Annual O&M $115,000 Total PW O&M $1,267,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 5.95 $61,853 20 10.910 $674,812
HREOP O&M Flow Rate (MGD) 5.41 $62,834 20 10.910 $685,517
Screening O&M Flow Rate (MGD) 5.41 $7,889 20 10.910 $86,068
Disinfection O&M Flow Rate (MGD) 5.95 $47,638 20 10.910 $519,729
Odor Control O&M Capacity (CFM) 100.00 $350 20 10.910 $3,818
Reserve / Replace 10% Gravity / 15% Pump $18,217

Total Annual O&M $181,000 Total PW O&M $1,988,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 5.95 $61,853 20 10.910 $674,812
Swirl / Vortex O&M Flow Rate (MGD) 5.41 $608 20 10.910 $6,635
Screening O&M Flow Rate (MGD) 5.41 $7,889 20 10.910 $86,068
Disinfection O&M Flow Rate (MGD) 5.95 $47,638 20 10.910 $519,729
Odor Control O&M Capacity (CFM) 800.00 $2,800 20 10.910 $30,548
Reserve / Replace 10% Gravity / 15% Pump $13,967

Total Annual O&M $121,000 Total PW O&M $1,332,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 5.41 $58,037 20 10.910 $633,182
Screening O&M Flow Rate (MGD) 5.41 $7,889 20 10.910 $86,068
Disinfection O&M Flow Rate (MGD) 5.41 $44,951 20 10.910 $490,412
Odor Control O&M Capacity (CFM) 90.00 $315 20 10.910 $3,437
Reserve / Replace 10% Gravity / 15% Pump $12,304

Total Annual O&M $112,000 Total PW O&M $1,225,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.38 $9,899 20 10.910 $107,993

Length (ft) 1664
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (MGD) 4.37 $7,801 20 10.910 $85,107
Odor Control O&M Capacity (CFM) 4,800 $16,800 20 10.910 $183,287
Reserve / Replace 10% Gravity / 15% Pump $5,010

Total Annual O&M $204,000 Total PW O&M $2,824,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.37 $50,319 20 10.910 $548,982

No. Events / Yr 99
Const Cost ($) $331,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 4 $7,801 20 10.910 $85,107
Odor Control O&M Capacity (CFM) 450 $1,575 20 10.910 $17,183
Reserve / Replace 10% Gravity / 15% Pump $10,400

Total Annual O&M $122,000 Total PW O&M $1,555,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.38 $9,899 20 10.910 $107,993

No. Events / Yr 99
Const Cost ($) $2,093,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 4 $7,801 20 10.910 $85,107
Odor Control O&M Capacity (CFM) 4,500 $15,750 20 10.910 $171,832
Reserve / Replace 10% Gravity / 15% Pump $4,969

Total Annual O&M $100,000 Total PW O&M $1,327,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $532 50 14.484 $7,712

$956,759

Tank O&M $61,653

50

14.484 $892,95850

Tank O&M $66,058 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank
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Operation and Maintenance Costs

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.37 $50,319 20 10.910 $548,982
Sed. Basin O&M Flow Rate (MGD) 4.37 $491 50 14.484 $7,114
Screening O&M Flow Rate (MGD) 4.37 $7,801 20 10.910 $85,107
Disinfection O&M Flow Rate (MGD) 4.37 $39,467 20 10.910 $430,580
Odor Control O&M Capacity (CFM) 750.00 $2,625 20 10.910 $28,639
Reserve / Replace 10% Gravity / 15% Pump $11,635

Total Annual O&M $101,000 Total PW O&M $1,112,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.80 $53,628 20 10.910 $585,076
HREOP O&M Flow Rate (MGD) 4.37 $55,417 20 10.910 $604,601
Screening O&M Flow Rate (MGD) 4.37 $7,801 20 10.910 $85,107
Disinfection O&M Flow Rate (MGD) 4.80 $41,826 20 10.910 $456,321
Odor Control O&M Capacity (CFM) 100.00 $350 20 10.910 $3,818
Reserve / Replace 10% Gravity / 15% Pump $16,899

Total Annual O&M $160,000 Total PW O&M $1,752,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.80 $53,628 20 10.910 $585,076
Swirl / Vortex O&M Flow Rate (MGD) 4.37 $491 20 10.910 $5,359
Screening O&M Flow Rate (MGD) 4.37 $7,801 20 10.910 $85,107
Disinfection O&M Flow Rate (MGD) 4.80 $41,826 20 10.910 $456,321
Odor Control O&M Capacity (CFM) 700.00 $2,450 20 10.910 $26,729
Reserve / Replace 10% Gravity / 15% Pump $12,932

Total Annual O&M $107,000 Total PW O&M $1,172,000

NMRFP Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 4.37 $50,319 20 10.910 $548,982
Screening O&M Flow Rate (MGD) 4.37 $7,801 20 10.910 $85,107
Disinfection O&M Flow Rate (MGD) 4.37 $39,467 20 10.910 $430,580
Odor Control O&M Capacity (CFM) 70.00 $245 20 10.910 $2,673
Reserve / Replace 10% Gravity / 15% Pump $11,466

Total Annual O&M $98,000 Total PW O&M $1,079,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $90.6 $90,626,000 $0
1 $90.6 $90,626,000 $0
2 $90.6 $90,626,000 $0
4 $90.6 $90,626,000 $0
6 $90.6 $90,626,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $24.6 $21,068,000 $3,525,000
1 $13.0 $11,172,000 $1,831,000
2 $10.1 $8,652,000 $1,434,000
4 $9.5 $8,151,000 $1,362,000
6 $9.2 $7,902,000 $1,327,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $28.0 $23,193,000 $4,772,000
1 $18.4 $15,126,000 $3,285,000
2 $13.0 $10,124,000 $2,924,000
4 $12.0 $9,146,000 $2,856,000
6 $11.5 $8,711,000 $2,824,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $14.8 $12,444,000 $2,342,000
1 $10.6 $8,754,000 $1,836,000
2 $9.8 $8,034,000 $1,748,000
4 $9.3 $7,691,000 $1,644,000
6 $9.0 $7,430,000 $1,555,000
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Cost Summary

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $12.8 $10,624,000 $2,156,000
1 $10.9 $9,271,000 $1,595,000
2 $10.6 $9,097,000 $1,514,000
4 $10.0 $8,693,000 $1,332,000
6 $9.5 $8,332,000 $1,172,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $15.8 $12,669,000 $3,149,000
1 $13.3 $10,919,000 $2,366,000
2 $12.9 $10,695,000 $2,251,000
4 $12.2 $10,191,000 $1,988,000
6 $11.5 $9,748,000 $1,752,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $27.4 $25,337,000 $2,032,000
1 $26.1 $24,547,000 $1,514,000
2 $25.9 $24,433,000 $1,440,000
4 $25.4 $24,156,000 $1,267,000
6 $25.0 $23,907,000 $1,112,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $11.3 $9,315,000 $1,949,000
1 $9.9 $8,458,000 $1,461,000
2 $9.7 $8,330,000 $1,389,000
4 $9.3 $8,032,000 $1,225,000
6 $8.8 $7,767,000 $1,079,000
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Cost Summary

Figure 3 – NMR-Frick Park Region Alternative Costs
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Exceedance Summary

Structure ID NMR-Frick Park Results Summary
Location Name NMR-Frick Park (Outfall 128R002)* Number of Events: 99
Model ID MH128H005.1 Peak Volume: 480,692 ft3

Structure Type Outfall 3.60 MG
PWSA Sewershed NMR 128R002 Total Volume: 1,802,203 ft3

Stream of Discharge Nine Mile Run 13.48 MG
NPDES Permit Number 128R002 Peak Rate: 17.93 cfs
Owner PWSA

Model Network (04/10/07) Baseline Conditions#2
Model Run BASE LINE CONDITION (04/10/07)-Bates&128R002 Overflows v1

*Nine Mile Run - Frick Park includes Outfall 129B001, which has no activations during the typical year.

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3)
(1,000 

gallons)
Number of 

Exceedances (cfs) Number of 
Exceedances

1/5/2005 0:20 6012 1/6/2005 3:50 480692.13 3595.817 0 3.77 9

1/11/2005 7:50 2629 1/12/2005 1:50 144126.84 1078.141 1 2.84 13

10/24/2005 1:38 3040 10/25/2005 4:50 70031.83 523.873 2 1.26 31

1/13/2005 21:41 1654 1/14/2005 2:35 65589.96 490.646 3 2.59 14

11/29/2005 2:12 1037 11/29/2005 7:50 57027.75 426.596 4 2.97 12

2/14/2005 3:59 1576 2/14/2005 7:30 56112.00 419.746 5 1.28 30

8/8/2005 8:35 383 8/8/2005 9:50 51194.09 382.957 6 17.93 0
3/28/2005 8:52 1318 3/28/2005 19:20 49967.27 373.780 7 2.52 15

4/1/2005 18:54 2847 4/2/2005 6:50 42886.07 320.809 8 1.66 24

1/3/2005 1:02 1727 1/3/2005 14:05 42826.56 320.364 9 1.43 27

10/21/2005 19:05 1876 10/22/2005 7:00 40978.39 306.539 10 3.73 10

5/13/2005 22:36 1749 5/13/2005 23:05 39979.02 299.063 11 3.20 11

4/22/2005 15:10 1550 4/23/2005 4:20 36908.33 276.093 12 5.21 8

5/11/2005 22:35 376 5/11/2005 23:00 34449.68 257.701 13 8.36 4
11/14/2005 21:37 837 11/15/2005 4:20 32882.41 245.977 14 2.30 19

9/29/2005 5:12 354 9/29/2005 5:50 32626.34 244.061 15 11.19 1
6/11/2005 17:15 320 6/11/2005 17:45 31151.40 233.028 16 10.30 2
8/20/2005 18:35 336 8/20/2005 19:00 29779.79 222.768 17 6.76 6

7/5/2005 16:37 334 7/5/2005 17:05 27666.16 206.957 18 8.42 3
7/16/2005 11:35 405 7/16/2005 12:05 25884.24 193.627 19 6.25 7

12/15/2005 8:30 1209 12/15/2005 14:20 23961.72 179.246 20 1.15 36

7/26/2005 19:50 311 7/26/2005 20:20 22794.15 170.512 21 6.83 5
11/16/2005 4:06 712 11/16/2005 4:45 22232.82 166.313 22 2.52 16

2/20/2005 14:54 1071 2/20/2005 20:30 21917.00 163.950 23 2.23 20

3/23/2005 2:12 997 3/23/2005 13:05 21127.25 158.042 24 1.21 33

5/28/2005 8:08 840 5/28/2005 9:45 18753.25 140.284 25 1.88 22

9/26/2005 5:32 845 9/26/2005 6:35 15889.06 118.858 26 1.26 32

10/7/2005 7:50 718 10/7/2005 11:05 15014.26 112.314 27 1.55 25

2/9/2005 13:09 572 2/9/2005 17:05 11818.96 88.412 28 1.16 35

6/3/2005 6:16 705 6/3/2005 7:40 10508.77 78.611 29 0.93 38

2/16/2005 5:29 661 2/16/2005 8:20 9617.19 71.941 30 0.97 37

6/6/2005 9:35 279 6/6/2005 10:05 9327.35 69.773 31 2.37 18

9/16/2005 21:35 287 9/16/2005 21:50 9303.39 69.594 32 2.51 17

11/1/2005 14:53 443 11/1/2005 16:35 9149.57 68.443 33 0.92 39

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3)
(1,000 

gallons)
Number of 

Exceedances (cfs) Number of 
Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

6/14/2005 19:05 269 6/14/2005 19:20 8145.05 60.929 34 2.16 21

11/23/2005 19:14 1214 11/24/2005 10:05 7711.65 57.687 35 0.42 50

4/20/2005 16:02 656 4/20/2005 20:05 7559.78 56.551 36 0.76 42

12/11/2005 13:37 774 12/11/2005 16:05 7387.34 55.261 37 0.42 51

3/7/2005 21:44 595 3/8/2005 0:35 6914.51 51.724 38 0.35 55

3/27/2005 16:44 603 3/27/2005 18:05 6466.12 48.370 39 0.82 40

5/21/2005 14:28 305 5/21/2005 15:20 6453.44 48.275 40 1.49 26

8/29/2005 9:11 517 8/29/2005 13:05 6412.06 47.965 41 0.63 46

12/25/2005 10:54 474 12/25/2005 13:50 6374.64 47.686 42 0.62 47

7/5/2005 3:35 248 7/5/2005 3:50 6213.36 46.479 43 1.71 23

7/17/2005 16:35 253 7/17/2005 16:50 6052.12 45.273 44 1.42 28

12/26/2005 2:59 739 12/26/2005 6:35 5345.82 39.989 45 0.25 65

11/9/2005 19:35 301 11/9/2005 19:50 5314.97 39.759 46 1.29 29

5/19/2005 19:53 956 5/20/2005 7:20 5257.40 39.328 47 0.64 45

5/23/2005 11:55 492 5/23/2005 17:05 5167.13 38.653 48 0.38 52

12/4/2005 1:44 841 12/4/2005 11:50 5076.56 37.975 49 0.27 64

10/21/2005 2:05 612 10/21/2005 7:55 4862.54 36.374 50 0.59 48

8/27/2005 15:35 241 8/27/2005 15:50 4672.15 34.950 51 1.20 34

8/16/2005 5:29 366 8/16/2005 8:35 4594.00 34.365 52 0.45 49

1/25/2005 18:59 897 1/26/2005 4:50 4538.19 33.948 53 0.17 71

1/29/2005 20:20 880 1/29/2005 22:50 4464.93 33.400 54 0.29 60

4/24/2005 15:27 1006 4/24/2005 16:50 4338.00 32.450 55 0.28 63

3/1/2005 2:57 720 3/1/2005 10:50 4197.06 31.396 56 0.29 61

11/8/2005 14:41 311 11/8/2005 15:35 4126.26 30.866 57 0.64 44

4/26/2005 20:03 483 4/26/2005 22:05 3926.03 29.369 58 0.30 58

5/7/2005 12:02 326 5/7/2005 13:50 3719.99 27.827 59 0.67 43

7/21/2005 14:32 229 7/21/2005 15:05 3337.61 24.967 60 0.79 41

4/30/2005 4:40 319 4/30/2005 5:50 3215.84 24.056 61 0.38 53

2/24/2005 10:59 498 2/24/2005 15:50 3165.67 23.681 62 0.20 67

2/25/2005 11:18 421 2/25/2005 13:05 3103.42 23.215 63 0.32 57

1/22/2005 9:00 414 1/22/2005 11:35 3039.82 22.739 64 0.28 62

8/26/2005 18:31 622 8/26/2005 21:50 2827.99 21.155 65 0.36 54

3/20/2005 3:58 916 3/20/2005 7:50 2779.73 20.794 66 0.18 69

6/17/2005 0:54 265 6/17/2005 2:20 2767.89 20.705 67 0.35 56

11/9/2005 4:38 275 11/9/2005 5:05 2350.08 17.580 68 0.30 59

3/11/2005 7:43 816 3/11/2005 14:05 2295.08 17.168 69 0.16 72

4/24/2005 1:34 453 4/24/2005 4:35 1492.61 11.165 70 0.11 78

2/8/2005 5:50 433 2/8/2005 6:20 1365.05 10.211 71 0.17 70

7/25/2005 13:28 378 7/25/2005 13:50 1209.12 9.045 72 0.20 66

5/22/2005 19:18 213 5/22/2005 20:40 1080.46 8.082 73 0.15 74

8/5/2005 11:13 169 8/5/2005 12:05 999.17 7.474 74 0.18 68

5/24/2005 6:25 409 5/24/2005 7:20 823.21 6.158 75 0.09 80

11/23/2005 0:11 165 11/23/2005 0:25 786.48 5.883 76 0.16 73

6/22/2005 5:17 163 6/22/2005 5:40 750.08 5.611 77 0.14 75

3/12/2005 10:29 271 3/12/2005 10:55 695.19 5.200 78 0.08 81

6/28/2005 19:35 164 6/28/2005 19:55 568.12 4.250 79 0.11 79

10/26/2005 10:36 131 10/26/2005 10:55 536.14 4.011 80 0.11 77

8/7/2005 19:58 114 8/7/2005 20:20 512.96 3.837 81 0.13 76

12/13/2005 14:15 148 12/13/2005 14:55 432.30 3.234 82 0.07 82

3/25/2005 12:16 129 3/25/2005 12:55 374.39 2.801 83 0.07 85

6/10/2005 21:02 104 6/10/2005 21:50 320.00 2.394 84 0.07 84

11/6/2005 14:07 101 11/6/2005 14:25 307.11 2.297 85 0.07 83

1/16/2005 13:17 234 1/16/2005 13:25 296.61 2.219 86 0.04 96

6/16/2005 13:01 268 6/16/2005 13:10 256.80 1.921 87 0.05 87

9/23/2005 3:01 61 9/23/2005 3:15 167.85 1.256 88 0.06 86
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3)
(1,000 

gallons)
Number of 

Exceedances (cfs) Number of 
Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

8/13/2005 19:46 63 8/13/2005 20:00 166.65 1.247 89 0.05 88

12/16/2005 14:58 71 12/16/2005 15:10 164.86 1.233 90 0.05 89

11/13/2005 15:29 51 11/13/2005 15:40 117.09 0.876 91 0.05 90

3/10/2005 11:14 50 3/10/2005 11:25 110.86 0.829 92 0.04 91

1/19/2005 9:34 33 1/19/2005 9:40 64.48 0.482 93 0.03 98

5/2/2005 5:00 29 5/2/2005 5:10 60.73 0.454 94 0.04 95

6/8/2005 21:48 26 6/8/2005 21:55 56.30 0.421 95 0.04 92

7/18/2005 19:00 25 7/18/2005 19:10 53.24 0.398 96 0.04 93

7/15/2005 16:48 22 7/15/2005 16:55 47.45 0.355 97 0.04 94

8/19/2005 3:17 19 8/19/2005 3:25 38.28 0.286 98 0.04 97
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Exceedance Summary

Structure ID NMR-Frick Park Results Summary
Location Name NMR-Frick Park (Outfall 128R002)* Number of Events: 99
Model ID MH128H005.1 Peak Volume: 480,692 ft3

Structure Type Outfall 3.60 MG
PWSA Sewershed NMR 128R002 Total Volume: 1,802,203 ft3

Stream of Discharge Nine Mile Run 13.48 MG
NPDES Permit Number 128R002 Peak Rate: 17.93 cfs
Owner PWSA

Model Network (04/10/07) Baseline Conditions#2
Model Run BASE LINE CONDITION (04/10/07)-Bates&128R002 Overflows v1

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Outfall 128R002 CSO Volume
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Figure 2 - Outfall 128R002 CSO Peak Flow Rate
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Figure 1 - Nine Mile Run - Frick Park (Outfall 128R002) CSO Volume
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Figure 2 - Nine Mile Run - Frick Park (Outfall 128R002) Peak Flow Rate
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E.3.6 NMRFP - NINE MILE RUN - FRICK PARK REGION 

Description of Region 

The Nine Mile Run - Frick Park Region is located along the northern bank of the Monongahela 

River in the Swisshelm Park, Squirrel Hill, Point Breeze, and Regent Square neighborhoods. It 

also includes the Fern Hollow portion of Frick Park. The Region consists of the following 

sewersheds/tributary areas:  

• NPDES# 129B001 

• NPDES# 128R002 

The Region serves approximately 777 acres of commercial and residential property in the 

Swisshelm Park, Squirrel Hill, Point Breeze, and Regent Square neighborhoods within the City 

of Pittsburgh. The Region’s collection and conveyance system consists of approximately 

139,000 linear feet (26 miles) of sewers and 467 manholes.  Nearly all of the service area is 

combined sewer; however, only about 450 acres is sewered. The remaining acreage is located 

within Frick Park.  Attachment 1 – Nine Mile Run - Frick Park Region Tributary Area Map 

illustrates the location of the trunk sewers, outfalls, regulators, and overall tributary area. 

Outfall 129B001 experiences no overflow events during the Typical Year Baseline Condition 

simulation (2005), while Outfall 128R002 experiences 99 overflow events during the Typical 

Year Baseline Condition simulation (2005). Thus, the Typical Year Baseline Conditions 

simulation (2005) statistics used for the Nine Mile Run - Frick Park Regional analysis were those 

from Outfall 128R002: a maximum overflow volume of 3.6 MG and a peak overflow rate of 

approximately 18 CFS. Figure 1 – Outfall 128R002 CSO Volume and Figure 2 – Outfall 

128R002 CSO Peak Flow Rate illustrate the CSO volume and peak flow characteristics of the 21 

largest CSO events during the Typical Year Baseline Conditions simulation (2005). 
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Figure 1 - Nine Mile Run - Frick Park (Outfall 128R002) CSO Volume
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Figure 2 - Nine Mile Run - Frick Park (Outfall 128R002) Peak Flow Rate
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A regional consolidation sewer will not be required since Outfall 129B001 does not contribute 

CSO flows or volumes to the Region. Note that a “Stored Volume Treatment Cost” was not 

added to this region’s storage alternatives; the assumption that the existing WWTP would not be 

able to accommodate the dewatering flow rates of larger regional alternatives does not apply to 

this single-outfall Region. 

There appears to be a limited amount of available space for potential storage or treatment 

facilities within close proximity of the outfall.  Near the outfall are Commercial Street and Nine 

Mile Run.  Within the boundaries of this critical infrastructure is approximately 3 acres of 

property where a storage or treatment facility could potentially be located. 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the Nine 

Mile Run - Frick Park Region. Attachment 2 identifies the technologies that have been brought 

forward to be included in Regional CSO control alternatives.  The following paragraphs describe 

these alternatives in more detail. Note that the Integrated Outfalls alternative is not applicable for 

this region since Outfall 121B001 does not overflow during the Typical Year Baseline 

Conditions simulation (2005). 

Collection System Control Alternatives 

CS4-NMRFP: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  The separation of sanitary and storm 

sewers would reduce the hydraulic loadings from the entire Region.  By definition, the 

complete separation of sewers would result in the elimination of all CSOs.   
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Storage Alternatives 

S2-NMRFP: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 

S3-NMRFP: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-NMRFP: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

Treatment Alternatives 

T1-NMRFP: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  
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T2-NMRFP: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters. Ballasted 

flocculation units are typically utilized in HREOP treatment facilities. Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

T3-NMRFP: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters. Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-NMRFP: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters. Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1 and 2 untreated overflows per year. 

Figure 3 – Nine Mile Run - Frick Park Region Alternative Costs illustrates the planning level 

present worth costs associated with each of the alternatives when sized for 0, 1 and 2 untreated 

overflows per year. 

The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 
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Figure 3 – NMR-Frick Park Region Alternative Costs
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Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1 and 2 

overflows per year. Complete details of the economic evaluation and the composite scoring of 

economic, environmental, implementation, and operational evaluation factors can be found in 

Appendix E.3.6 NMRFP – NINE MILE RUN - FRICK PARK REGION. 

Recommendations 

It is recommended that the following alternatives be carried forward to the next level of analysis: 

1. T4-NMRFP: Screening & Disinfection.  This alternative resulted in the highest score for 

control level of zero overflows per year. 

2. S2-NMRFP: Sub-surface Storage.  This alternative resulted in the highest score for 

control levels of 2, 4 and 6 events per year. 

3. S4-NMRFP: Surface Storage.  This alternative resulted in the highest score for control 

level of 1 overflow per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternatives. 
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Significant Issues 

Significant issues associated with the highly ranked alternatives include 

T4 – Screening and Disinfection  

1. Level of treatment is less than “equivalent primary” 

2. High maintenance efforts involved to clean screens 

S2 – Sub-surface Storage 

1. Can be difficult to site facilities near residential or high-use recreational areas 

2. Requires local WWTP capacity for stored volume 

3. Larger area of construction disruption than tunnel 

S4 – Surface Storage 

1. Site must be fully dedicated to pollution control 

2. Can result in significant odor and other community impacts 

3. Requires local WWTP capacity for stored volume 

4. Land area requirements for the basin, berms, buffers, etc., are generally large 

compared to other storage alternatives 

SW-E-0032.pdf



Attachment 1
Tributary Area Map
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - NMR-Frick Park Region - 0 Overflows / Year
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Alternative Scoring Sheet - NMR-Frick Park Region - 1 Overflow / Year

0.595

0.621

0.557

0.682

0.580

0.280

0.393

0.633

#N/A

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

Integrated Outfalls

A
lte

rn
at

iv
es

Alternative Scores  
Alternative Scoring Sheet - NMR-Frick Park Region - 2 Overflows / Year
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Alternative Scoring Sheet - NMR-Frick Park Region - 4 Overflows / Year
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Alternative Scoring Sheet - NMR-Frick Park Region - 6 Overflows / Year
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Attachment 4
Facility Boundary Map
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost

4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same.
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over
a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1

5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

5 5 5

1

5

55
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost

4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same.
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

55 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed. 3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over
a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 2 2

2 2 2 2

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

1 1 3

3 3 3

5

Actual Scores

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost

4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same.
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

13 1 1 1
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over
a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

3 3 3

3

5

33
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost

4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same.
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

14 1 1 2
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over
a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

1 1 3

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost

4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same.
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

11 1 1 1
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over
a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

2 2 2 2 2

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost

4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same.
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over
a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

2 2 2 2 2

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

1 1 1

1

Actual Scores

1 1 1

11
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost

4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same.
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over
a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

1 1 1 1 1

2 2 2 2

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above grade storage facilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost

4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the same.
For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 

Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP.
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it receives 
at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe treatment 
can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs.

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

12 1 1 1
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  Post 
construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed.

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within existing easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park over
a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be constructed.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific.

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

4 4 4 4 4

3 3 3 3

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above grade storage facilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation

CS4-Separation

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.762

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.762

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.772

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.779

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.779

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.758

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.685

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.668

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.636

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.636

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.678

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.567

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.577

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.614

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.545

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.369

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.369

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.369

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.369

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.369

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.244

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.329

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.437

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.400

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.400

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.400

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.400

T4-Scr & Dis

T4-Scr & Dis
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 0
Peak Volume 365,594 CF

 2.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 120.55 CFS

77.91 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                              662 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 132,400,000$            
2. Regulator Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 4                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 288,367 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 577,000$                    
133,133,000$                                              

SEWER SEPARATION
Capital Costs - Upper Nine Mile Run Region 

0 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 0
Peak Volume 365,594 CF

 2.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 120.55 CFS

77.91 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 2.73 366,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 3.42 458,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 12 Input by Engineer
Tunnel Volume / Ft length (CF) 113.04                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,052                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 10,798,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.73 4.23 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 1,839,000$                 81,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 30.14 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 300                             Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 12 Input by Engineer

Construction Cost (Consolidation Pipe) 193,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 687,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 34,350 = ACH x Volume / 60

Construction Cost (Odor Control) 1,463,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 77.91 Ref: CSO Statistics

Construction Cost (Screening) 4,019,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator 
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 2,568,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 684 250 SF / MGD
Land Required - Odor Control (SF) 1,718 500 SF / 10,000 CFM
Land Required - Screening (SF) 19,477 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 72,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
21,105,000$                                                TOTAL CAPITAL COST

Capital Costs - Upper Nine Mile Run Region 

0 Overflows / Year
TUNNEL STORAGE

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 0
Peak Volume 365,594 CF

 2.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 120.55 CFS

77.91 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.73 366,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.22 431,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 209 = (Vol / SWD * 1.5)1/2

Width (Ft) 139 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.26 435,765 Sufficient Volume
Tank Area (SF) 29,000 = Length x Width

Construction Cost (Storage Tank) 2,823,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 77.91 120.55 = Peak Rate
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 11,156,000$               287,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.55 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 647,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,240 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 230,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.91 Ref: CSO Statistics

Construction Cost (Screening) 4,019,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 60,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 120,000$                    
19,247,000$                                                TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Upper Nine Mile Run Region 

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 0
Peak Volume 365,594 CF

 2.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 120.55 CFS

77.91 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.73 366,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.22 431,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 209 = (Vol / SWD * 1.5)1/2

Width (Ft) 139 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.26 435,765 Sufficient Volume
Tank Area (SF) 29,000 = Length x Width

Construction Cost (Storage Tank) 9,336,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.73 4.23 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 1,839,000$                 81,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.55 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 647,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 32,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,396,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.91 Ref: CSO Statistics

Construction Cost (Screening) 4,019,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 60,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 120,000$                    
17,403,000$                                                TOTAL CAPITAL COST

Capital Costs - Upper Nine Mile Run Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 0
Peak Volume 365,594 CF

 2.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 120.55 CFS

77.91 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.91 120.55                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 9

Construction Cost (Swirl / Vortex) 4,321,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 85.70 132.61 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 64 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 12,107,000$               308,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.55 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 260,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 13,000 = ACH x Volume / 60

Construction Cost (Odor Control) 683,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.91 Ref: CSO Statistics

Construction Cost (Screening) 4,019,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 85.70 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 145 70
Passes / Detention (Min) 7 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,804,000$                 

7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 81,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
24,016,000$                                                TOTAL CAPITAL COST

Capital Costs - Upper Nine Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 0
Peak Volume 365,594 CF

 2.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 120.55 CFS

77.91 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.91 120.55 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 13,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 162 OK =(Surf Area x 2)1/2

Width (Ft) 81 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.18 157,464

Construction Cost (CSOTF) 16,481,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 77.91 120.55 = Peak Rate
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 11,156,000$               292,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.55 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 236,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 11,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 633,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.91 Ref: CSO Statistics

Construction Cost (Screening) 4,019,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 77.91 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 138 67
Passes / Detention (Min) 5 15.34 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,701,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 36,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
34,966,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 0
Peak Volume 365,594 CF

 2.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 120.55 CFS

77.91 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.91 120.55                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 920 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 44 OK =(Surf Area x 2)1/2

Width (Ft) 22 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 13,962,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 85.70 132.61 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 64 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 12,107,000$               308,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.55 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,150 = ACH x Volume / 60

Construction Cost (Odor Control) 102,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.91 Ref: CSO Statistics

Construction Cost (Screening) 4,019,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 85.70 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 145 70
Passes / Detention (Min) 7 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,804,000$                 2,133,000$                 

Construction Cost (Disinfection) 3,937,000$                 
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 58,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 116,000$                    
35,163,000$                                                

Capital Costs - Upper Nine Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 0
Peak Volume 365,594 CF

 2.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 120.55 CFS

77.91 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 77.91 120.55 Ref: CSO Statistics

Construction Cost (Screening) 4,019,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 77.91 120.55 = Peak Flow x % Req Pump
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 11,156,000$               292,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 120.55 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12 Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 24,100 =CFS x 200
Odor Control Flow Rate (CFM) 1,210 = ACH x Volume / 60

Construction Cost (Odor Control) 106,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 77.91 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 138 67
Passes / Detention (Min) 5 15.34 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,701,000$                 1,812,000$                 

Construction Cost (Disinfection) 3,513,000$                 
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 31,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
19,760,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 1
Peak Volume 151,597 CF

 1.13 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 105.65 CFS

68.28 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 662 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 132,400,000$            
2. Regulator Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 4                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 288,367 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 577,000$                    
133,133,000$                                              TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Upper Nine Mile Run Region 

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 1
Peak Volume 151,597 CF

 1.13 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 105.65 CFS

68.28 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.13 152,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.42 190,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 8 Input by Engineer
Tunnel Volume / Ft length (CF) 50.24                          Ref: Tunnel diameter
Tunnel Length (Ft) 3,782                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 7,214,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.13 1.75 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 7 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.6 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 1,248,000$                 67,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 26.41 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 300                             75' per drop shaft
Average Depth (Ft) 12                               Input by Engineer

Construction Cost (Consolidation Pipe) 193,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 285,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 14,250 = ACH x Volume / 60

Construction Cost (Odor Control) 734,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 68.28 Ref: CSO Statistics

Construction Cost (Screening) 3,574,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 2,568,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 283 250 SF / MGD
Land Required - Odor Control (SF) 713 500 SF / 10,000 CFM
Land Required - Screening (SF) 17,070 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 68,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 136,000$                    
15,734,000$                                                

Capital Costs - Upper Nine Mile Run Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 1
Peak Volume 151,597 CF

 1.13 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 105.65 CFS

68.28 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.13 152,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.33 179,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 135 = (Vol / SWD * 1.5)1/2

Width (Ft) 90 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.36 182,250 Sufficient Volume
Tank Area (SF) 12,000 = Length x Width

Construction Cost (Storage Tank) 1,081,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 68.28 105.65 = Peak Rate
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 9,982,000$                 272,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 105.65 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 269,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,350 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 116,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 68.28 Ref: CSO Statistics

Construction Cost (Screening) 3,574,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 36,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
15,709,000$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Upper Nine Mile Run Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 1
Peak Volume 151,597 CF

 1.13 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 105.65 CFS

68.28 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.13 152,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.33 179,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 135 = (Vol / SWD * 1.5)1/2

Width (Ft) 90 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.36 182,250 Sufficient Volume
Tank Area (SF) 12,000 = Length x Width

Construction Cost (Storage Tank) 4,406,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.13 1.75 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 7 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.6 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 1,248,000$                 67,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 105.65 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 269,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 13,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 702,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 68.28 Ref: CSO Statistics

Construction Cost (Screening) 3,574,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 36,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
10,681,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 1
Peak Volume 151,597 CF

 1.13 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 105.65 CFS

68.28 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 68.28 105.65                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 8

Construction Cost (Swirl / Vortex) 3,987,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 75.11 116.22 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 10,815,000$               287,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 105.65 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 231,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 11,550 = ACH x Volume / 60

Construction Cost (Odor Control) 623,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 68.28 Ref: CSO Statistics

Construction Cost (Screening) 3,574,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 75.11 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 136 65
Passes 5 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,663,000$                 

7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 71,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 142,000$                    
21,703,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 1
Peak Volume 151,597 CF

 1.13 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 105.65 CFS

68.28 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 68.28 105.65 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 11,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 152 OK =(Surf Area x 2)1/2

Width (Ft) 76 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.04 138,624

Construction Cost (CSOTF) 16,444,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 68.28 105.65 = Peak Rate
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 9,982,000$                 272,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 105.65 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 208,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 10,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 574,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 68.28 Ref: CSO Statistics

Construction Cost (Screening) 3,574,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 68.28 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 130 62
Passes 5 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,565,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 33,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 66,000$                      
33,089,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 1
Peak Volume 151,597 CF

 1.13 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 105.65 CFS

68.28 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 68.28 105.65                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 810 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 41 OK =(Surf Area x 2)1/2

Width (Ft) 21 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 12,319,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 75.11 116.22 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 10,815,000$               287,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 105.65 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 21,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,050 = ACH x Volume / 60

Construction Cost (Odor Control) 95,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 68.28 Ref: CSO Statistics

Construction Cost (Screening) 3,574,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 75.11 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 136 65
Passes 5 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,663,000$                 1,757,000$                 

Construction Cost (Disinfection) 3,420,000$                 
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 54,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 108,000$                    
31,230,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Upper Nine Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 61

Number of Overflows / Year 1
Peak Volume 151,597 CF

 1.13 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 105.65 CFS

68.28 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 68.28 105.65 Ref: CSO Statistics

Construction Cost (Screening) 3,574,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 68.28 105.65 = Peak Flow x % Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 9,982,000$                 272,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 105.65 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 456,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 21,100 =CFS x 200
Odor Control Flow Rate (CFM) 1,060 = ACH x Volume / 60

Construction Cost (Odor Control) 96,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 68.28 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 130 62
Passes 5 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,565,000$                 1,644,000$                 

Construction Cost (Disinfection) 3,209,000$                 
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 30,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
17,805,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 2
Peak Volume 113,311 CF

 0.85 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 59.24 CFS

38.28 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 662 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 132,400,000$            
2. Regulator Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 4                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 288,367 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 577,000$                    
133,133,000$                                              TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - Upper Nine Mile Run Region 
SEWER SEPARATION

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 2
Peak Volume 113,311 CF

 0.85 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 59.24 CFS

38.28 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.85 113,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.06 141,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 3,666                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 6,432,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.85 1.31 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 6 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.7 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 1,005,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 14.81 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 300                             75' per drop shaft
Average Depth (Ft) 12                               Input by Engineer

Construction Cost (Consolidation Pipe) 147,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 212,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 10,600 = ACH x Volume / 60

Construction Cost (Odor Control) 582,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 38.28 Ref: CSO Statistics

Construction Cost (Screening) 2,185,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 2,568,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 212 250 SF / MGD
Land Required - Odor Control (SF) 530 500 SF / 10,000 CFM
Land Required - Screening (SF) 9,571 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 60,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 120,000$                    
13,103,000$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - Upper Nine Mile Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 2
Peak Volume 113,311 CF

 0.85 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 59.24 CFS

38.28 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.85 113,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.00 133,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 116 = (Vol / SWD * 1.5)1/2

Width (Ft) 78 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.02 135,720 Sufficient Volume
Tank Area (SF) 9,000 = Length x Width

Construction Cost (Storage Tank) 787,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 38.28 59.24 = Peak Rate
Force Main Diameter (In) 43 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 6,322,000$                 206,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 59.24 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 368,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 200,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,000 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 92,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 38.28 Ref: CSO Statistics

Construction Cost (Screening) 2,185,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 32,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
10,180,000$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Upper Nine Mile Run Region 

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 2
Peak Volume 113,311 CF

 0.85 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 59.24 CFS

38.28 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.85 113,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.00 133,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 116 = (Vol / SWD * 1.5)1/2

Width (Ft) 78 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.02 135,720 Sufficient Volume
Tank Area (SF) 9,000 = Length x Width

Construction Cost (Storage Tank) 3,524,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.85 1.31 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 6 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.7 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 1,005,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 59.24 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 368,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 200,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 10,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 556,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 38.28 Ref: CSO Statistics

Construction Cost (Screening) 2,185,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 32,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
7,922,000$                                                  

Capital Costs - Upper Nine Mile Run Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 2
Peak Volume 113,311 CF

 0.85 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 59.24 CFS

38.28 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 38.28 59.24                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 30 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 6

Construction Cost (Swirl / Vortex) 2,800,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 42.11 65.16 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 45 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 6,789,000$                 215,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 59.24 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 368,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 127,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 6,350 = ACH x Volume / 60

Construction Cost (Odor Control) 390,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 38.28 Ref: CSO Statistics

Construction Cost (Screening) 2,185,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 42.11 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 102 49
Passes 3 15.34 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,150,000$                 

7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 40,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 80,000$                      
14,133,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 2
Peak Volume 113,311 CF

 0.85 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 59.24 CFS

38.28 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 38.28 59.24 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 6,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 114 OK =(Surf Area x 2)1/2

Width (Ft) 57 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.58 77,976

Construction Cost (CSOTF) 16,376,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 38.28 59.24 = Peak Rate
Force Main Diameter (In) 43 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 6,322,000$                 206,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 59.24 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 368,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 117,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 365,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 38.28 Ref: CSO Statistics

Construction Cost (Screening) 2,185,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 38.28 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 97 47
Passes 3 15.39 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,083,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 20,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 40,000$                      
27,101,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 2
Peak Volume 113,311 CF

 0.85 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 59.24 CFS

38.28 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 38.28 59.24                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 460 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 31 OK =(Surf Area x 2)1/2

Width (Ft) 16 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 7,320,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 42.11 65.16 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 45 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 6,789,000$                 215,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 59.24 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 368,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 12,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 600 = ACH x Volume / 60

Construction Cost (Odor Control) 61,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 38.28 Ref: CSO Statistics

Construction Cost (Screening) 2,185,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 42.11 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 102 49
Passes 3 15.34 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,150,000$                 1,029,000$                 

Construction Cost (Disinfection) 2,179,000$                 
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 40,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 80,000$                      
19,353,000$                                                

Capital Costs - Upper Nine Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 2
Peak Volume 113,311 CF

 0.85 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 59.24 CFS

38.28 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 38.28 59.24 Ref: CSO Statistics

Construction Cost (Screening) 2,185,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 38.28 59.24 = Peak Flow x % Req Pump
Force Main Diameter (In) 43 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 6,322,000$                 206,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 59.24 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 368,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 11,800 =CFS x 200
Odor Control Flow Rate (CFM) 590 = ACH x Volume / 60

Construction Cost (Odor Control) 61,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 38.28 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 97 47
Passes 3 15.39 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,083,000$                 963,000$                    

Construction Cost (Disinfection) 2,046,000$                 
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 27,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
11,398,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 4
Peak Volume 97,390 CF

 0.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 42.35 CFS

27.37 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 662 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 132,400,000$            
2. Regulator Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 4                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 288,367 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 577,000$                    
133,133,000$                                              

Capital Costs - Upper Nine Mile Run Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 4
Peak Volume 97,390 CF

 0.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 42.35 CFS

27.37 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.73 97,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 0.91 121,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 3,146                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 5,520,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.73 1.13 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 6 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.7 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 904,000$                    64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 10.59 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 300                             75' per drop shaft
Average Depth (Ft) 12                               Input by Engineer

Construction Cost (Consolidation Pipe) 147,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 182,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 9,100 = ACH x Volume / 60

Construction Cost (Odor Control) 517,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 27.37 Ref: CSO Statistics

Construction Cost (Screening) 1,679,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 2,568,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 182 250 SF / MGD
Land Required - Odor Control (SF) 455 500 SF / 10,000 CFM
Land Required - Screening (SF) 6,842 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 57,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 114,000$                    
11,513,000$                                                TOTAL CAPITAL COST

Capital Costs - Upper Nine Mile Run Region 
TUNNEL STORAGE
4 Overflows / Year

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 4
Peak Volume 97,390 CF

 0.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 42.35 CFS

27.37 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.73 97,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.86 114,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 108 = (Vol / SWD * 1.5)1/2

Width (Ft) 72 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.87 116,640 Sufficient Volume
Tank Area (SF) 8,000 = Length x Width

Construction Cost (Storage Tank) 668,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 27.37 42.35 = Peak Rate
Force Main Diameter (In) 36 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 4,991,000$                 176,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 42.35 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 171,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 860 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 81,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 27.37 Ref: CSO Statistics

Construction Cost (Screening) 1,679,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 30,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
8,068,000$                                                  TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Upper Nine Mile Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 4
Peak Volume 97,390 CF

 0.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 42.35 CFS

27.37 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.73 97,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.86 114,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 108 = (Vol / SWD * 1.5)1/2

Width (Ft) 72 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.87 116,640 Sufficient Volume
Tank Area (SF) 8,000 = Length x Width

Construction Cost (Storage Tank) 3,158,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.73 1.13 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 6 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.7 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 904,000$                    64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 42.35 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 171,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 8,550 = ACH x Volume / 60 

Construction Cost (Odor Control) 492,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 27.37 Ref: CSO Statistics

Construction Cost (Screening) 1,679,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 30,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
6,770,000$                                                  

Capital Costs - Upper Nine Mile Run Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 4
Peak Volume 97,390 CF

 0.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 42.35 CFS

27.37 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 27.37 42.35                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 30 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 4

Construction Cost (Swirl / Vortex) 2,280,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 30.11 46.58 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 38 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 5,325,000$                 185,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 42.35 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 85,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 4,250 = ACH x Volume / 60

Construction Cost (Odor Control) 284,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 27.37 Ref: CSO Statistics

Construction Cost (Screening) 1,679,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 30.11 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 86 42
Passes 3 15.51 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 936,000$                    

7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 28,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
11,158,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 4
Peak Volume 97,390 CF

 0.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 42.35 CFS

27.37 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 27.37 42.35 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 97 OK =(Surf Area x 2)1/2

Width (Ft) 48 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.42 55,872

Construction Cost (CSOTF) 16,371,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 27.37 42.35 = Peak Rate
Force Main Diameter (In) 36 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 4,991,000$                 176,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 42.35 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 84,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 282,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 27.37 Ref: CSO Statistics

Construction Cost (Screening) 1,679,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 27.37 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 82 40
Passes 3 15.49 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 886,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 16,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 32,000$                      
24,830,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

UNMR Regional Alternative Sizing & Costs.xls SW-E-0033.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 4
Peak Volume 97,390 CF

 0.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 42.35 CFS

27.37 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 27.37 42.35                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 330 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 27 OK =(Surf Area x 2)1/2

Width (Ft) 13 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 5,546,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 30.11 46.58 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 38 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 5,325,000$                 185,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 42.35 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 400 = ACH x Volume / 60

Construction Cost (Odor Control) 45,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 27.37 Ref: CSO Statistics

Construction Cost (Screening) 1,679,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 30.11 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 86 42
Passes 3 15.51 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 936,000$                    819,000$                    

Construction Cost (Disinfection) 1,755,000$                 
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 34,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 68,000$                      
15,016,000$                                                

Capital Costs - Upper Nine Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 4
Peak Volume 97,390 CF

 0.73 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 42.35 CFS

27.37 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 27.37 42.35 Ref: CSO Statistics

Construction Cost (Screening) 1,679,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 27.37 42.35 = Peak Flow x % Req Pump
Force Main Diameter (In) 36 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 4,991,000$                 176,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 42.35 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,500 =CFS x 200
Odor Control Flow Rate (CFM) 430 = ACH x Volume / 60

Construction Cost (Odor Control) 47,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 27.37 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 82 40
Passes 3 15.49 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 886,000$                    767,000$                    

Construction Cost (Disinfection) 1,653,000$                 
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 25,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
9,009,000$                                                  

Capital Costs - Upper Nine Mile Run Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 6
Peak Volume 57,275 CF

 0.43 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 41.20 CFS

26.63 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 662 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 132,400,000$            
2. Regulator Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 4                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 288,367 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 577,000$                    
133,133,000$                                              

Capital Costs - Upper Nine Mile Run Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 6
Peak Volume 57,275 CF

 0.43 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 41.20 CFS

26.63 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.43 57,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 0.54 71,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 1,846                          No - 3000ft Min = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 3,239,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.43 0.66 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 5 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 4.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 649,000$                    61,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 10.30 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 300                             75' per drop shaft
Average Depth (Ft) 12                               Input by Engineer

Construction Cost (Consolidation Pipe) 147,000$                    Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 107,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 5,350 = ACH x Volume / 60

Construction Cost (Odor Control) 341,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 26.63 Ref: CSO Statistics

Construction Cost (Screening) 1,645,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 2,568,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 107 250 SF / MGD
Land Required - Odor Control (SF) 268 500 SF / 10,000 CFM
Land Required - Screening (SF) 6,657 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 57,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 114,000$                    
8,764,000$                                                  

Capital Costs - Upper Nine Mile Run Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 6
Peak Volume 57,275 CF

 0.43 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 41.20 CFS

26.63 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.43 57,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.50 67,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 83 = (Vol / SWD * 1.5)1/2

Width (Ft) 56 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.52 69,720 Sufficient Volume
Tank Area (SF) 5,000 = Length x Width

Construction Cost (Storage Tank) 374,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 26.63 41.20 = Peak Rate
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 4,900,000$                 172,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 41.20 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 101,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 510 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 54,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 26.63 Ref: CSO Statistics

Construction Cost (Screening) 1,645,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 26,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
7,610,000$                                                  

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Upper Nine Mile Run Region 
SURFACE STORAGE TANK
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 6
Peak Volume 57,275 CF

 0.43 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 41.20 CFS

26.63 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.43 57,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.50 67,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 83 = (Vol / SWD * 1.5)1/2

Width (Ft) 56 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.52 69,720 Sufficient Volume
Tank Area (SF) 5,000 = Length x Width

Construction Cost (Storage Tank) 2,233,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.43 0.66 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 5 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 4.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 649,000$                    61,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 41.20 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 101,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 326,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 26.63 Ref: CSO Statistics

Construction Cost (Screening) 1,645,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 26,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
5,379,000$                                                  

Capital Costs - Upper Nine Mile Run Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 6
Peak Volume 57,275 CF

 0.43 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 41.20 CFS

26.63 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 26.63 41.20                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 30 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 4

Construction Cost (Swirl / Vortex) 2,243,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 29.29 45.32 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 37 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 5,225,000$                 180,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 41.20 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 85,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 4,250 = ACH x Volume / 60

Construction Cost (Odor Control) 284,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 26.63 Ref: CSO Statistics

Construction Cost (Screening) 1,645,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 29.29 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 85 41
Passes 3 15.38 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 921,000$                    

7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 28,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
10,967,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 6
Peak Volume 57,275 CF

 0.43 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 41.20 CFS

26.63 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 26.63 41.20 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 96 OK =(Surf Area x 2)1/2

Width (Ft) 48 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.41 55,296

Construction Cost (CSOTF) 16,370,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 26.63 41.20 = Peak Rate
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 4,900,000$                 172,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 41.20 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 83,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 279,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 26.63 Ref: CSO Statistics

Construction Cost (Screening) 1,645,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 26.63 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 81 39
Passes 3 15.33 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 872,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.00 N/A - Region has only one outfall.
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.00 = Peak Vol/DW Time

Construction Cost -$                            
8. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 16,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 32,000$                      
24,683,000$                                                

Capital Costs - Upper Nine Mile Run Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 6
Peak Volume 57,275 CF

 0.43 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 41.20 CFS

26.63 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 26.63 41.20                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 320 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 26 OK =(Surf Area x 2)1/2

Width (Ft) 13 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 5,426,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 29.29 45.32 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 37 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 5,225,000$                 180,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 41.20 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 400 = ACH x Volume / 60

Construction Cost (Odor Control) 45,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 26.63 Ref: CSO Statistics

Construction Cost (Screening) 1,645,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 29.29 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 85 41
Passes 3 15.38 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 921,000$                    801,000$                    

Construction Cost (Disinfection) 1,722,000$                 
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 34,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 68,000$                      
14,724,000$                                                

Capital Costs - Upper Nine Mile Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 61

Number of Overflows / Year 6
Peak Volume 57,275 CF

 0.43 MG
Total Volume 1,282,047 CF

 9.59 MG
Peak Rate 41.20 CFS

26.63 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 26.63 41.20 Ref: CSO Statistics

Construction Cost (Screening) 1,645,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 26.63 41.20 = Peak Flow x % Req Pump
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 400                             Input by Engineer

Construction Cost (PS / Force Main) 4,900,000$                 172,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 41.20 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 400                             Input by Engineer
Depth (Ft) 12                               Input by Engineer

Construction Cost (Local / Cnsldn Pipe) 257,000$                    -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,200 =CFS x 200
Odor Control Flow Rate (CFM) 410 = ACH x Volume / 60

Construction Cost (Odor Control) 46,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 26.63 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 81 39
Passes 3 15.33 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 872,000$                    750,000$                    

Construction Cost (Disinfection) 1,622,000$                 
7. Regulator / Vortex Drop Parameters
Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 4                                 Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 156,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 25,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
8,848,000$                                                  

Capital Costs - Upper Nine Mile Run Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

UNMR Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (MGD) 2.73 $36,811 20 10.910 $401,609
Length (ft) 4052
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (MGD) 77.91 $15,002 20 10.910 $163,666
Odor Control O&M Capacity (CFM) 34,350 $120,225 20 10.910 $1,311,647
Reserve / Replace 10% Gravity / 15% Pump $22,414

Total Annual O&M $336,000 Total PW O&M $4,266,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 77.91 $345,029 20 10.910 $3,764,250

No. Events / Yr 61
Const Cost ($) $2,823,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 78 $15,002 20 10.910 $163,666
Odor Control O&M Capacity (CFM) 3,240 $11,340 20 10.910 $123,719
Reserve / Replace 10% Gravity / 15% Pump $57,074

Total Annual O&M $416,000 Total PW O&M $4,754,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 2.73 $36,811 20 10.910 $401,609

No. Events / Yr 61
Const Cost ($) $9,336,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 78 $15,002 20 10.910 $163,666
Odor Control O&M Capacity (CFM) 32,350 $113,225 20 10.910 $1,235,278
Reserve / Replace 10% Gravity / 15% Pump $22,232

Total Annual O&M $226,000 Total PW O&M $2,704,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$18,778

$645,040

Tank O&M $60,818

Tunnel Storage

Tank O&M $44,536 14.48450

Tunnel Maintenance $1,297 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $880,86950
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Operation and Maintenance Costs

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 77.91 $345,029 20 10.910 $3,764,250
Sed. Basin O&M Flow Rate (MGD) 77.91 $8,765 50 14.484 $126,944
Screening O&M Flow Rate (MGD) 77.91 $15,002 20 10.910 $163,666
Disinfection O&M Flow Rate (MGD) 77.91 $228,370 20 10.910 $2,491,504
Odor Control O&M Capacity (CFM) 11,800.00 $41,300 20 10.910 $450,580
Reserve / Replace 10% Gravity / 15% Pump $62,797

Total Annual O&M $639,000 Total PW O&M $7,060,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 85.70 $367,714 20 10.910 $4,011,741
HREOP O&M Flow Rate (MGD) 77.91 $301,750 20 10.910 $3,292,077
Screening O&M Flow Rate (MGD) 77.91 $15,002 20 10.910 $163,666
Disinfection O&M Flow Rate (MGD) 85.70 $242,022 20 10.910 $2,640,451
Odor Control O&M Capacity (CFM) 1,150.00 $4,025 20 10.910 $43,913
Reserve / Replace 10% Gravity / 15% Pump $103,489

Total Annual O&M $931,000 Total PW O&M $10,255,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 85.70 $367,714 20 10.910 $4,011,741
Swirl / Vortex O&M Flow Rate (MGD) 77.91 $8,765 20 10.910 $95,622
Screening O&M Flow Rate (MGD) 77.91 $15,002 20 10.910 $163,666
Disinfection O&M Flow Rate (MGD) 85.70 $242,022 20 10.910 $2,640,451
Odor Control O&M Capacity (CFM) 13,000.00 $45,500 20 10.910 $496,402
Reserve / Replace 10% Gravity / 15% Pump $72,969

Total Annual O&M $680,000 Total PW O&M $7,481,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 77.91 $345,029 20 10.910 $3,764,250
Screening O&M Flow Rate (MGD) 77.91 $15,002 20 10.910 $163,666
Disinfection O&M Flow Rate (MGD) 77.91 $228,370 20 10.910 $2,491,504
Odor Control O&M Capacity (CFM) 1,210.00 $4,235 20 10.910 $46,204
Reserve / Replace 10% Gravity / 15% Pump $61,363

Total Annual O&M $593,000 Total PW O&M $6,527,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 1.13 $20,444 20 10.910 $223,041

Length (ft) 3782
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (MGD) 68.28 $13,946 20 10.910 $152,155
Odor Control O&M Capacity (CFM) 14,250 $49,875 20 10.910 $544,133
Reserve / Replace 10% Gravity / 15% Pump $16,810

Total Annual O&M $248,000 Total PW O&M $3,301,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 68.28 $315,922 20 10.910 $3,446,689

No. Events / Yr 61
Const Cost ($) $1,081,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 68 $13,946 20 10.910 $152,155
Odor Control O&M Capacity (CFM) 1,350 $4,725 20 10.910 $51,549
Reserve / Replace 10% Gravity / 15% Pump $50,763

Total Annual O&M $375,000 Total PW O&M $4,283,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 1.13 $20,444 20 10.910 $223,041

No. Events / Yr 61
Const Cost ($) $4,406,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 68 $13,946 20 10.910 $152,155
Odor Control O&M Capacity (CFM) 13,450 $47,075 20 10.910 $513,585
Reserve / Replace 10% Gravity / 15% Pump $16,723

Total Annual O&M $130,000 Total PW O&M $1,608,000

14.484 $581,964

14.484 $702,359

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,210 50 14.484 $17,528

Tank O&M

Tank O&M $48,493

Tunnel Storage

Surface Storage Tank

50

$40,181 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 68.28 $315,922 20 10.910 $3,446,689
Sed. Basin O&M Flow Rate (MGD) 68.28 $7,681 50 14.484 $111,256
Screening O&M Flow Rate (MGD) 68.28 $13,946 20 10.910 $152,155
Disinfection O&M Flow Rate (MGD) 68.28 $210,735 20 10.910 $2,299,110
Odor Control O&M Capacity (CFM) 10,400.00 $36,400 20 10.910 $397,122
Reserve / Replace 10% Gravity / 15% Pump $56,266

Total Annual O&M $585,000 Total PW O&M $6,463,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 75.11 $336,693 20 10.910 $3,673,301
HREOP O&M Flow Rate (MGD) 68.28 $279,225 20 10.910 $3,046,330
Screening O&M Flow Rate (MGD) 68.28 $13,946 20 10.910 $152,155
Disinfection O&M Flow Rate (MGD) 75.11 $223,333 20 10.910 $2,436,555
Odor Control O&M Capacity (CFM) 1,050.00 $3,675 20 10.910 $40,094
Reserve / Replace 10% Gravity / 15% Pump $92,136

Total Annual O&M $857,000 Total PW O&M $9,441,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 75.11 $336,693 20 10.910 $3,673,301
Swirl / Vortex O&M Flow Rate (MGD) 68.28 $7,681 20 10.910 $83,805
Screening O&M Flow Rate (MGD) 68.28 $13,946 20 10.910 $152,155
Disinfection O&M Flow Rate (MGD) 75.11 $223,333 20 10.910 $2,436,555
Odor Control O&M Capacity (CFM) 11,550.00 $40,425 20 10.910 $441,034
Reserve / Replace 10% Gravity / 15% Pump $65,487

Total Annual O&M $623,000 Total PW O&M $6,852,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 68.28 $315,922 20 10.910 $3,446,689
Screening O&M Flow Rate (MGD) 68.28 $13,946 20 10.910 $152,155
Disinfection O&M Flow Rate (MGD) 68.28 $210,735 20 10.910 $2,299,110
Odor Control O&M Capacity (CFM) 1,060.00 $3,710 20 10.910 $40,476
Reserve / Replace 10% Gravity / 15% Pump $54,966

Total Annual O&M $545,000 Total PW O&M $5,993,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.85 $16,831 20 10.910 $183,621

Length (ft) 3666
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (MGD) 38.28 $10,877 20 10.910 $118,664
Odor Control O&M Capacity (CFM) 10,600 $37,100 20 10.910 $404,759
Reserve / Replace 10% Gravity / 15% Pump $11,627

Total Annual O&M $229,000 Total PW O&M $3,083,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 38.28 $214,639 20 10.910 $2,341,697

No. Events / Yr 61
Const Cost ($) $787,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 38 $10,877 20 10.910 $118,664
Odor Control O&M Capacity (CFM) 1,000 $3,500 20 10.910 $38,185
Reserve / Replace 10% Gravity / 15% Pump $31,987

Total Annual O&M $269,000 Total PW O&M $3,102,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.85 $16,831 20 10.910 $183,621

No. Events / Yr 61
Const Cost ($) $3,524,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 38 $10,877 20 10.910 $118,664
Odor Control O&M Capacity (CFM) 10,000 $35,000 20 10.910 $381,848
Reserve / Replace 10% Gravity / 15% Pump $11,556

Total Annual O&M $109,000 Total PW O&M $1,366,000

$571,318

$670,422

Tank O&M $39,446 50

Tank O&M $46,288 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,173 50 14.484 $16,989

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 38.28 $214,639 20 10.910 $2,341,697
Sed. Basin O&M Flow Rate (MGD) 38.28 $4,307 50 14.484 $62,381
Screening O&M Flow Rate (MGD) 38.28 $10,877 20 10.910 $118,664
Disinfection O&M Flow Rate (MGD) 38.28 $148,138 20 10.910 $1,616,173
Odor Control O&M Capacity (CFM) 5,850.00 $20,475 20 10.910 $223,381
Reserve / Replace 10% Gravity / 15% Pump $35,676

Total Annual O&M $399,000 Total PW O&M $4,398,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 42.11 $228,751 20 10.910 $2,495,658
HREOP O&M Flow Rate (MGD) 38.28 $198,694 20 10.910 $2,167,738
Screening O&M Flow Rate (MGD) 38.28 $10,877 20 10.910 $118,664
Disinfection O&M Flow Rate (MGD) 42.11 $156,994 20 10.910 $1,712,791
Odor Control O&M Capacity (CFM) 600.00 $2,100 20 10.910 $22,911
Reserve / Replace 10% Gravity / 15% Pump $56,847

Total Annual O&M $598,000 Total PW O&M $6,575,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 42.11 $228,751 20 10.910 $2,495,658
Swirl / Vortex O&M Flow Rate (MGD) 38.28 $4,307 20 10.910 $46,990
Screening O&M Flow Rate (MGD) 38.28 $10,877 20 10.910 $118,664
Disinfection O&M Flow Rate (MGD) 42.11 $156,994 20 10.910 $1,712,791
Odor Control O&M Capacity (CFM) 6,350.00 $22,225 20 10.910 $242,473
Reserve / Replace 10% Gravity / 15% Pump $41,639

Total Annual O&M $424,000 Total PW O&M $4,658,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 38.28 $214,639 20 10.910 $2,341,697
Screening O&M Flow Rate (MGD) 38.28 $10,877 20 10.910 $118,664
Disinfection O&M Flow Rate (MGD) 38.28 $148,138 20 10.910 $1,616,173
Odor Control O&M Capacity (CFM) 590.00 $2,065 20 10.910 $22,529
Reserve / Replace 10% Gravity / 15% Pump $34,849

Total Annual O&M $376,000 Total PW O&M $4,134,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.73 $15,211 20 10.910 $165,955

Length (ft) 3146
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (MGD) 27.37 $9,841 20 10.910 $107,365
Odor Control O&M Capacity (CFM) 9,100 $31,850 20 10.910 $347,482
Reserve / Replace 10% Gravity / 15% Pump $9,661

Total Annual O&M $220,000 Total PW O&M $2,993,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 27.37 $171,523 20 10.910 $1,871,304

No. Events / Yr 61
Const Cost ($) $668,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 27 $9,841 20 10.910 $107,365
Odor Control O&M Capacity (CFM) 860 $3,010 20 10.910 $32,839
Reserve / Replace 10% Gravity / 15% Pump $25,150

Total Annual O&M $224,000 Total PW O&M $2,604,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.73 $15,211 20 10.910 $165,955

No. Events / Yr 61
Const Cost ($) $3,158,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 27 $9,841 20 10.910 $107,365
Odor Control O&M Capacity (CFM) 8,550 $29,925 20 10.910 $326,480
Reserve / Replace 10% Gravity / 15% Pump $9,593

Total Annual O&M $101,000 Total PW O&M $1,267,000

Tank O&M $45,373

Surface Storage Tank

50

$567,009

14.484 $657,170

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,007 50 14.484 $14,580

14.484Tank O&M $39,148

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 27.37 $171,523 20 10.910 $1,871,304
Sed. Basin O&M Flow Rate (MGD) 27.37 $3,079 50 14.484 $44,595
Screening O&M Flow Rate (MGD) 27.37 $9,841 20 10.910 $107,365
Disinfection O&M Flow Rate (MGD) 27.37 $120,744 20 10.910 $1,317,308
Odor Control O&M Capacity (CFM) 4,200.00 $14,700 20 10.910 $160,376
Reserve / Replace 10% Gravity / 15% Pump $28,107

Total Annual O&M $320,000 Total PW O&M $3,529,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 30.11 $182,800 20 10.910 $1,994,338
HREOP O&M Flow Rate (MGD) 27.37 $163,102 20 10.910 $1,779,434
Screening O&M Flow Rate (MGD) 27.37 $9,841 20 10.910 $107,365
Disinfection O&M Flow Rate (MGD) 30.11 $127,962 20 10.910 $1,396,059
Odor Control O&M Capacity (CFM) 400.00 $1,400 20 10.910 $15,274
Reserve / Replace 10% Gravity / 15% Pump $44,046

Total Annual O&M $486,000 Total PW O&M $5,337,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 30.11 $182,800 20 10.910 $1,994,338
Swirl / Vortex O&M Flow Rate (MGD) 27.37 $3,079 20 10.910 $33,592
Screening O&M Flow Rate (MGD) 27.37 $9,841 20 10.910 $107,365
Disinfection O&M Flow Rate (MGD) 30.11 $127,962 20 10.910 $1,396,059
Odor Control O&M Capacity (CFM) 4,250.00 $14,875 20 10.910 $162,285
Reserve / Replace 10% Gravity / 15% Pump $32,712

Total Annual O&M $339,000 Total PW O&M $3,726,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 27.37 $171,523 20 10.910 $1,871,304
Screening O&M Flow Rate (MGD) 27.37 $9,841 20 10.910 $107,365
Disinfection O&M Flow Rate (MGD) 27.37 $120,744 20 10.910 $1,317,308
Odor Control O&M Capacity (CFM) 430.00 $1,505 20 10.910 $16,419
Reserve / Replace 10% Gravity / 15% Pump $27,468

Total Annual O&M $304,000 Total PW O&M $3,340,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.43 $10,669 20 10.910 $116,401

Length (ft) 1846
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (MGD) 26.63 $9,772 20 10.910 $106,614
Odor Control O&M Capacity (CFM) 5,350 $18,725 20 10.910 $204,289
Reserve / Replace 10% Gravity / 15% Pump $8,050

Total Annual O&M $202,000 Total PW O&M $2,792,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 26.63 $168,402 20 10.910 $1,837,251

No. Events / Yr 61
Const Cost ($) $374,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 27 $9,772 20 10.910 $106,614
Odor Control O&M Capacity (CFM) 510 $1,785 20 10.910 $19,474
Reserve / Replace 10% Gravity / 15% Pump $24,613

Total Annual O&M $219,000 Total PW O&M $2,544,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 0.43 $10,669 20 10.910 $116,401

No. Events / Yr 61
Const Cost ($) $2,233,000
Man-hours / Crew 8

Screening O&M Flow Rate (MGD) 27 $9,772 20 10.910 $106,614
Odor Control O&M Capacity (CFM) 5,050 $17,675 20 10.910 $192,833
Reserve / Replace 10% Gravity / 15% Pump $8,009

Total Annual O&M $82,000 Total PW O&M $1,048,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $591 50 14.484 $8,555

$623,676

Tank O&M $38,413

50

14.484 $556,36450

Tank O&M $43,061 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank
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Operation and Maintenance Costs

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 26.63 $168,402 20 10.910 $1,837,251
Sed. Basin O&M Flow Rate (MGD) 26.63 $2,996 50 14.484 $43,386
Screening O&M Flow Rate (MGD) 26.63 $9,772 20 10.910 $106,614
Disinfection O&M Flow Rate (MGD) 26.63 $118,739 20 10.910 $1,295,432
Odor Control O&M Capacity (CFM) 4,150.00 $14,525 20 10.910 $158,467
Reserve / Replace 10% Gravity / 15% Pump $27,597

Total Annual O&M $315,000 Total PW O&M $3,469,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 29.29 $179,474 20 10.910 $1,958,046
HREOP O&M Flow Rate (MGD) 26.63 $160,487 20 10.910 $1,750,899
Screening O&M Flow Rate (MGD) 26.63 $9,772 20 10.910 $106,614
Disinfection O&M Flow Rate (MGD) 29.29 $125,837 20 10.910 $1,372,875
Odor Control O&M Capacity (CFM) 400.00 $1,400 20 10.910 $15,274
Reserve / Replace 10% Gravity / 15% Pump $43,179

Total Annual O&M $477,000 Total PW O&M $5,247,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 29.29 $179,474 20 10.910 $1,958,046
Swirl / Vortex O&M Flow Rate (MGD) 26.63 $2,996 20 10.910 $32,681
Screening O&M Flow Rate (MGD) 26.63 $9,772 20 10.910 $106,614
Disinfection O&M Flow Rate (MGD) 29.29 $125,837 20 10.910 $1,372,875
Odor Control O&M Capacity (CFM) 4,250.00 $14,875 20 10.910 $162,285
Reserve / Replace 10% Gravity / 15% Pump $32,120

Total Annual O&M $333,000 Total PW O&M $3,665,000

UNMR Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (MGD) 26.63 $168,402 20 10.910 $1,837,251
Screening O&M Flow Rate (MGD) 26.63 $9,772 20 10.910 $106,614
Disinfection O&M Flow Rate (MGD) 26.63 $118,739 20 10.910 $1,295,432
Odor Control O&M Capacity (CFM) 410.00 $1,435 20 10.910 $15,656
Reserve / Replace 10% Gravity / 15% Pump $26,963

Total Annual O&M $299,000 Total PW O&M $3,282,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary
CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $133.1 $133,133,000 $0
1 $133.1 $133,133,000 $0
2 $133.1 $133,133,000 $0
4 $133.1 $133,133,000 $0
6 $133.1 $133,133,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $20.1 $17,403,000 $2,704,000
1 $12.3 $10,681,000 $1,608,000
2 $9.3 $7,922,000 $1,366,000
4 $8.0 $6,770,000 $1,267,000
6 $6.4 $5,379,000 $1,048,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $25.4 $21,105,000 $4,266,000
1 $19.0 $15,734,000 $3,301,000
2 $16.2 $13,103,000 $3,083,000
4 $14.5 $11,513,000 $2,993,000
6 $11.6 $8,764,000 $2,792,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $24.0 $19,247,000 $4,754,000
1 $20.0 $15,709,000 $4,283,000
2 $13.3 $10,180,000 $3,102,000
4 $10.7 $8,068,000 $2,604,000
6 $10.2 $7,610,000 $2,544,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $31.5 $24,016,000 $7,481,000
1 $28.6 $21,703,000 $6,852,000
2 $18.8 $14,133,000 $4,658,000
4 $14.9 $11,158,000 $3,726,000
6 $14.6 $10,967,000 $3,665,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $45.4 $35,163,000 $10,255,000
1 $40.7 $31,230,000 $9,441,000
2 $25.9 $19,353,000 $6,575,000
4 $20.4 $15,016,000 $5,337,000
6 $20.0 $14,724,000 $5,247,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $42.0 $34,966,000 $7,060,000
1 $39.6 $33,089,000 $6,463,000
2 $31.5 $27,101,000 $4,398,000
4 $28.4 $24,830,000 $3,529,000
6 $28.2 $24,683,000 $3,469,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $26.3 $19,760,000 $6,527,000
1 $23.8 $17,805,000 $5,993,000
2 $15.5 $11,398,000 $4,134,000
4 $12.3 $9,009,000 $3,340,000
6 $12.1 $8,848,000 $3,282,000
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Cost Summary

Figure 3 – Upper Nine Mile Run Region Alternative Costs
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Exceedance Summary

Region Name Upper Nine Mile Run Results Summary

Structures within Region Number of Events: 61
Model ID Upper Nine Mile Run.1 Peak Volume: 365,594 ft3

Structure Type Regional 2.73 MG
PWSA Sewershed Upper Nine Mile Run Total Volume: 1,282,047 ft3

Stream of Discharge Monongahela River 9.59 MG
NPDES Permit Number N/A Peak Rate: 120.55 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:26 6950 1/5/2005 14:45 365593.56 2734.823 0 12.20 12

5/13/2005 22:35 120 5/13/2005 23:00 151597.31 1134.024 1 105.65 1
8/20/2005 18:30 95 8/20/2005 18:45 113310.83 847.622 2 120.55 0

8/8/2005 8:55 80 8/8/2005 9:30 109327.07 817.821 3 55.88 3
7/16/2005 11:10 255 7/16/2005 15:05 97390.05 728.526 4 42.35 4
7/26/2005 19:50 173 7/26/2005 20:10 58897.53 440.583 5 41.20 6

9/29/2005 5:25 102 9/29/2005 5:45 57274.51 428.442 6 59.24 2
1/11/2005 8:08 2299 1/12/2005 1:40 53990.19 403.874 7 11.51 13

4/23/2005 3:25 95 4/23/2005 4:15 41624.27 311.370 8 22.84 9

11/29/2005 6:51 423 11/29/2005 7:45 36632.47 274.029 9 7.73 14

5/23/2005 14:30 143 5/23/2005 14:45 31267.69 233.898 10 41.60 5
7/5/2005 16:35 93 7/5/2005 16:55 30388.85 227.324 11 17.23 10

10/21/2005 19:27 713 10/22/2005 7:00 25887.67 193.653 12 25.95 7

6/10/2005 20:41 39 6/10/2005 21:00 19196.50 143.599 13 24.33 8

1/3/2005 8:25 1792 1/3/2005 13:55 12871.04 96.282 14 0.52 30

11/9/2005 19:32 32 11/9/2005 19:50 9517.73 71.197 15 13.45 11

1/13/2005 22:52 1097 1/14/2005 2:40 9120.28 68.224 16 1.90 23

2/20/2005 19:45 429 2/20/2005 20:15 7352.85 55.003 17 5.69 16

11/14/2005 21:55 395 11/15/2005 4:15 7085.26 53.001 18 4.52 18

2/14/2005 4:51 1092 2/14/2005 20:00 5771.49 43.174 19 0.28 32

4/2/2005 6:05 293 4/2/2005 6:40 5337.08 39.924 20 2.50 22

3/28/2005 18:23 151 3/28/2005 19:10 5026.64 37.602 21 3.57 19

6/14/2005 19:10 25 6/14/2005 19:25 4645.69 34.752 22 6.08 15

8/27/2005 15:40 30 8/27/2005 15:55 3427.17 25.637 23 5.61 17

5/28/2005 8:43 611 5/28/2005 13:30 3382.64 25.304 24 2.79 21

5/11/2005 22:40 102 5/11/2005 23:55 2916.37 21.816 25 1.83 24

4/23/2005 12:11 33 4/23/2005 12:35 2198.74 16.448 26 3.37 20

3/28/2005 9:05 193 3/28/2005 9:35 2194.48 16.416 27 1.33 26

2/9/2005 15:21 122 2/9/2005 16:55 1536.07 11.491 28 1.45 25

11/16/2005 4:15 456 11/16/2005 4:30 1040.52 7.784 29 0.94 27

7/17/2005 16:30 25 7/17/2005 16:35 786.44 5.883 30 0.90 28

9/26/2005 5:51 242 9/26/2005 6:25 742.13 5.552 31 0.81 29

3/23/2005 12:06 121 3/23/2005 12:45 465.29 3.481 32 0.11 43

DC175G001, DC175G002, DC175L001, 
DC175L002 

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

12/15/2005 11:06 421 12/15/2005 11:15 462.48 3.460 33 0.13 40

10/7/2005 10:22 48 10/7/2005 11:00 451.79 3.380 34 0.44 31

6/3/2005 6:50 168 6/3/2005 7:00 358.12 2.679 35 0.13 41

10/22/2005 16:06 49 10/22/2005 16:50 350.09 2.619 36 0.24 33

10/25/2005 1:56 174 10/25/2005 3:45 317.31 2.374 37 0.09 48

5/14/2005 7:06 168 5/14/2005 9:30 307.05 2.297 38 0.19 36

5/14/2005 16:43 41 5/14/2005 17:15 263.12 1.968 39 0.19 35

6/11/2005 17:30 35 6/11/2005 17:35 261.08 1.953 40 0.21 34

4/22/2005 16:07 136 4/22/2005 16:20 167.15 1.250 41 0.06 56

5/20/2005 6:36 29 5/20/2005 6:45 147.55 1.104 42 0.15 37

4/1/2005 19:41 30 4/1/2005 19:50 145.82 1.091 43 0.11 44

4/20/2005 19:28 159 4/20/2005 22:00 141.56 1.059 44 0.09 50

2/16/2005 7:56 28 2/16/2005 8:15 108.66 0.813 45 0.10 45

8/29/2005 11:38 20 8/29/2005 11:45 108.33 0.810 46 0.15 38

3/27/2005 17:11 55 3/27/2005 17:20 103.24 0.772 47 0.08 52

11/1/2005 16:20 19 11/1/2005 16:30 86.40 0.646 48 0.10 47

11/9/2005 4:41 13 11/9/2005 4:50 66.77 0.499 49 0.12 42

10/21/2005 7:30 21 10/21/2005 7:35 66.37 0.496 50 0.07 54

12/25/2005 12:38 18 12/25/2005 12:45 66.19 0.495 51 0.08 53

4/30/2005 5:35 17 4/30/2005 5:45 61.11 0.457 52 0.07 55

3/23/2005 2:41 15 3/23/2005 2:50 58.85 0.440 53 0.10 46

5/7/2005 13:46 8 5/7/2005 13:50 36.69 0.274 54 0.13 39

5/21/2005 15:12 9 5/21/2005 15:15 24.57 0.184 55 0.05 57

7/5/2005 4:01 7 7/5/2005 4:05 23.67 0.177 56 0.09 49

7/21/2005 15:01 6 7/21/2005 15:05 20.89 0.156 57 0.08 51

1/30/2005 12:58 8 1/30/2005 13:05 16.64 0.124 58 0.04 59

4/3/2005 6:01 8 4/3/2005 6:05 15.03 0.112 59 0.04 58

10/24/2005 11:42 8 10/24/2005 11:45 14.40 0.108 60 0.03 60

UNMR Regional Alternative Sizing & Costs.xls Upper Nine Mile RunSW-E-0033.pdf



Exceedance Summary

Region Name Upper Nine Mile Run Results Summary

Structures within Region Number of Events: 61
Model ID Upper Nine Mile Run.1 Peak Volume: 365,594 ft3

Structure Type Regional 2.73 MG
PWSA Sewershed Upper Nine Mile Run Total Volume: 1,282,047 ft3

Stream of Discharge Monongahela River 9.59 MG
NPDES Permit Number N/A Peak Rate: 120.55 cfs
Owner N/A

Model Network (04/10/07) Baseline Conditions#2 - FINAL
Model Run BASE LINE CONDITION (04/10/07)

DC175G001, DC175G002, DC175L001, 
DC175L002 

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition
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Figure 1 - Upper Nine Mile Run Region CSO Volume
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Figure 2 - Upper Nine Mile Run Region CSO Peak Flow Rate
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Upper Nine Mile Run Regional Report 1 

E.3.7 UNMR - UPPER NINE MILE RUN REGION 

Description of Region 

The Upper Nine Mile Run Region is located in the East Hills neighborhood of the City of 

Pittsburgh and also serves part of the Borough of Penn Hills. The Region consists of the same 

sewersheds and tributary areas that are served by the PWSA diversion chambers that discharge 

through Outfall 177K001, as detailed below: 

• DC175G001; DC175G002; DC175L001; DC175L002, NPDES# 177K001  

Outfall 177K001 is located along Nine Mile Run at Braddock Avenue. Together, Outfall 

177K001 and the said PWSA diversion structures serve approximately 662 acres of commercial 

and residential property in the East Hills neighborhood within the City of Pittsburgh and the 

Borough of Penn Hills. The Region’s collection and conveyance system consists of 

approximately 88,200 linear feet (17 miles) of sewers and 330 manholes.  Nearly all of the 

service area is combined sewer.  Attachment 1 – Upper Nine Mile Run Region Tributary Area 

Map illustrates the location of the trunk sewers, outfalls, regulators, and overall tributary area. 

The Upper Nine Mile Run Region typically experiences about 60 overflow events during the 

Typical Year Baseline Condition simulation (2005).  The maximum overflow volume during the 

Typical Year Baseline Conditions simulation (2005) discharging from the Upper Nine Mile Run 

Region is 2.7 MG.  The peak overflow rate during the Typical Year Baseline Conditions 

simulation (2005) discharging from the Upper Nine Mile Run Region is approximately 120 CFS.  

Figure 1 – Upper Nine Mile Run Region CSO Volume and Figure 2 – Upper Nine Mile Run 

Region CSO Peak Flow Rate illustrate the CSO volume and peak flow characteristics of the 21 

largest CSO events during the Typical Year Baseline Conditions simulation (2005). 

A consolidation sewer is not required for the Upper Nine Mile Run Region because the Region 

contains only one outfall at which all flow is received. Note that a “Stored Volume Treatment 

Cost” was not added to this region’s storage alternatives; the assumption that the existing WWTP 

would not be able to accommodate the dewatering flow rates of larger regional alternatives does 

not apply to this single-outfall Region.  
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Upper Nine Mile Run Regional Report 2 
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Figure 1 - Upper Nine Mile Run Region CSO Volume
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Figure 2 - Upper Nine Mile Run Region CSO Peak Flow Rate
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Upper Nine Mile Run Regional Report 3 

There appears to be a limited amount of available space for potential storage or treatment 

facilities in close proximity to the PWSA diversion structures. Near these locations are the 

Norfolk Southern Railroad, Susquehanna Street, Rosedale Street, Port Authority East Busway, 

and Wilkinsburg Busway Station.  Within the boundaries of this critical infrastructure is 

approximately 4 acres of property where a storage or treatment facility could potentially be 

located.  

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the Upper 

Nine Mile Run Region outfalls.  Attachment 2 identifies the technologies that have been brought 

forward to be included in Regional CSO control alternatives.  The following paragraphs describe 

these alternatives in more detail. 

Collection System Control Alternatives 

CS4-UNMR: Sewer Separation 

• Perform complete sewer separation of the tributary area so that the Region is served by 

independent sanitary and stormwater sewer systems.  The separation of sanitary and storm 

sewers would reduce the hydraulic loadings from the entire Region.  By definition, the 

complete separation of sewers would result in the elimination of all CSOs.   

Storage Alternatives 

S2-UNMR: Sub-surface Storage 

• Construct a below grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Sub-surface storage methods typically 

consist of closed concrete tanks and are also equipped with a pump station, screening 

facilities, and odor control measures. 
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Upper Nine Mile Run Regional Report 4 

S3-UNMR: Tunnel Storage 

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures. 

S4-UNMR: Surface Storage  

• Construct an above grade storage facility to temporarily store CSO waters.  Stored volumes 

from the facility will slowly be reintroduced into the collection and conveyance system after 

the storm event concludes and the system equalizes.  Surface storage facilities typically 

consist of open concrete tanks and earthen basins and are also equipped with a pump station, 

screening facilities, and odor control measures. 

Treatment Alternatives 

T1-UNMR: Suspended Solids Control 

• Construct a suspended solids control facility to significantly reduce the quantities of 

floatables, coarse solids, suspended solids, and pathogens discharged to the receiving waters.  

Swirl concentrators / vortex separators are typically utilized in these applications.  Facilities 

are usually equipped with a pump station, screening facilities, disinfection technologies, and 

odor control measures.  

T2-UNMR: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe facility to significantly reduce the quantities of floatables, 

coarse solids, suspended solids, and pathogens discharged to the receiving waters.  Ballasted 

flocculation units are typically utilized in HREOP treatment facilities.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.    

SW-E-0034.pdf



 

Upper Nine Mile Run Regional Report 5 

T3-UNMR: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF facility to significantly reduce the quantities of floatables, coarse solids, 

suspended solids, and pathogens discharged to the receiving waters.  Facilities are usually 

equipped with a pump station, screening facilities, disinfection technologies, and odor control 

measures.  

T4-UNMR: Screening and Disinfection 

• Construct a screening and disinfection facility to significantly reduce the quantities of 

floatables, coarse solids, and pathogens discharged to the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation, and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4, and 6 untreated overflows per year. 

Figure 3 – Upper Nine Mile Run Region Alternative Costs illustrates the planning level present 

worth costs associated with each of the alternatives when sized for 0, 1, 2, 4, and 6 untreated 

overflows per year. 

The alternative cost information was then pooled with the results of the environmental, 

implementation, and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternatives Scoring Sheet illustrates the composite scoring of economic, 

environmental, implementation, and operational evaluation factors for control levels of 0, 1, 2, 4, 

and 6 overflows per year. Complete details of the economic evaluation and the composite 

scoring of economic, environmental, implementation, and operational evaluation factors can be 

found in Appendix E.3.7 UNMR – UPPER NINE MILE RUN REGION. 
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Upper Nine Mile Run Regional Report 6 

Figure 3 – Upper Nine Mile Run Region Alternative Costs
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Recommendations 

It is recommended that the following alternative be carried forward to the next level of analysis: 

• S2-UNMR: Sub-surface Storage.  This alternative resulted in the highest score for control 

level of 0, 1, 2, 4, and 6 events per year. 

Attachment 4 – Facilities Boundary Map illustrates the estimated installation location of the 

largest of the highly ranked alternative. 

Significant Issues 

Significant issues associated with the highly ranked alternatives include 

S2 – Sub-surface Storage 

1. Can be difficult to site facilities near residential or high-use recreational areas 

2. Requires local WWTP capacity for stored volume 

3. Larger area of construction disruption than tunnel storage 
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Upper Nine Mile Run Regional Report 8 

Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 

Sewer & Manhole 
Rehabilitation N The relatively small amount of groundwater abatement attainable 

will not provide adequate CSO control. 

Collection System Controls: 

Sewer system optimization N The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization N Regulator optimization may be evaluated on a Regional basis, if 
conditions warrant. 

Inter-basin flow balance / 
relief  N Inter-basin flow balance/relief not feasible due to limited hydraulic 

capacity of adjacent basins. 

Sewer separation Y Sewer separation within the combined sewer area tributary to this 
region will be evaluated. 

Storage: 

In-line (existing unused 
conduits) N The limited in-line storage available within available pipes at least 

7 feet in diameter will not provide adequate control. 

Sub-surface 
(Tunnels, tanks, etc.) Y Sub-surface storage in conjunction with screening will be 

evaluated. 

Surface (open tanks, 
earthen basins) Y Surface storage in conjunction with screening will be evaluated. 

Treatment: 

Suspended Solids Control 
(swirl/vortex) Y Swirl concentrators in conjunction with screening and disinfection 

will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y Screening will be evaluated in conjunction with storage and 

treatment alternatives. 

Disinfection  
(Chlorine, ozone, etc.) Y Disinfection will be evaluated in conjunction with treatment 

alternatives. 

High rate end-of-pipe 
(ballasted floc) Y Ballasted flocculation treatment in conjunction with screening and 

disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y Detention and treatment in conjunction with screening and 

disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Upper Nine Mile Run Region - 0 Overflows / Year
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Alternative Scoring Sheet - Upper Nine Mile Run Region - 1 Overflow / Year
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Alternative Scoring Sheet - Upper Nine Mile Run Region - 2 Overflows / Year
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Alternative Scoring Sheet - Upper Nine Mile Run Region - 4 Overflows / Year
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Alternative Scoring Sheet - Upper Nine Mile Run Region - 6 Overflows / Year
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Attachment 4
Facility Boundary Map
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

5 5 5

3

5

55
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

51 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

1

2 2 2 2 2

1 1 1 1

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

1

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

1

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

1 1 1

3 3 3

5

Actual Scores

5 5 5

33
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

41 5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

3 3 3

1

5

33
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 5 5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

41 4 4 4
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

44 4 4 4
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

1 1 1

1

Actual Scores

1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

3 3 3 3 3

2 2 2 2

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3

SW-E-0035.pdf



Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

2 2 2

3

Actual Scores

3 3 3

22
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.612

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.612

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.612

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.612

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.612

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.516

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.759

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.743

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.743

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.743

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.562

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.805

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.789

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.789

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.752

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.571

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.681

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.664

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.664

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.664

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.526

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.268

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.268

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.268

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.268

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 3 0.50 0.053 0.027
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.268

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.419

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.387

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.351

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.351

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.351

T3-CSOTF

T3-CSOTF
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Total Score

Scaling Factors (from Sheet A)
Equation: a b c d
y = ax + b 0.25 -0.25

y = a*x^3 + b*x^2 + c*x +d 0.0433 -0.49 1.8467 -1.396

y = a*x^3 + b*x^2 + c*x +d -0.0333 0.3 -0.5167 0.25

y = a*x^3 + b*x^2 + c*x +d -0.0333 0.3 -0.5167 0.25

y = a*x^3 + b*x^2 + c*x +d -0.0333 0.3 -0.5167 0.25

y = ax + b 0.25 -0.25

y = ax + b 0.25 -0.25

y = ax + b 0.25 -0.25

y = a*x^3 + b*x^2 + c*x +d -0.0333 0.3143 -0.6024 0.33

y = ax + b 0.25 -0.25

y = ax + b 0.25 -0.25

y = ax + b 0.25 -0.25 0

y = ax + b 0.25 -0.25

Yes - KRJ 16 Aug 07

Red Box / Text = Trend Line equation; must 
match those calculated in Sheet A.
Do Trend Line Eqs. match those in Sheet A (Y / N)?
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 2 0.25 0.053 0.013
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.583

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 2 0.25 0.053 0.013
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.519

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 2 0.25 0.053 0.013
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.519

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 2 0.25 0.053 0.013
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.519

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 2 0.25 0.053 0.013
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.519

T4-Scr & Dis

T4-Scr & Dis

SW-E-0035.pdf



ALternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
0.526 0.268 0.419

Alternative Scoring Sheet - M-6 to M-17 Region - 0 Overflows / Year
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Alternative Scoring Sheet - M-6 to M-17 Region - 1 Overflow / Year

0.612

0.759

0.805

0.681

0.494

0.268

0.387

0.519

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - M-6 to M-17 Region - 2 Overflows / Year
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Alternative Scoring Sheet - M-6 to M-17 Region - 4 Overflows / Year
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Alternative Scoring Sheet - M-6 to M-17 Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 0
Peak Volume 3,204,221 CF

 23.97 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 367.87 CFS

237.75 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,870                          Input by Engineer
Peak Flow (CFS) 91.97 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,152,000$                 
Peak Flow (CFS) 183.94 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,419,000$                 
Peak Flow (CFS) 275.90 75% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 4,606,000$                 
Peak Flow (CFS) 367.87 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 5,510,000$                 

Construction Cost (Consolidation Sewers) 15,687,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 343,500                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 687,000$                    
16,545,000$                                                

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - M-6 to M-17 Region 

0 Overflows / Year
REGULATOR OPTIMIZATION

Capital Costs - M-6 to M-17 Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 0
Peak Volume 3,204,221 CF

 23.97 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 367.87 CFS

237.75 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 0
Peak Volume 3,204,221 CF

 23.97 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 367.87 CFS

237.75 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                               875 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 175,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 381,150 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 762,000$                    
175,801,000$                                              

SEWER SEPARATION
Capital Costs - M-6 to M-17 Region 

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 0
Peak Volume 3,204,221 CF

 23.97 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 367.87 CFS

237.75 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 23.97 3,204,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 29.96 4,005,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 27 Input by Engineer
Tunnel Volume / Ft length (CF) 572.27                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,999                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 12 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 65,364,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 23.97 37.09 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 34 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 6,165,000$                 42,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 30.66 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,008,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 300,400 = ACH x Volume / 60

Construction Cost (Odor Control) 8,005,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 237.75 Ref: CSO Statistics

Construction Cost (Screening) 11,420,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 23.97 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 11.98 = Peak Vol/DW Time

Construction Cost 13,829,031$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 12                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 15,420,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 30,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 5,992 250 SF / MGD
Land Required - Odor Control (SF) 15,020 500 SF / 10,000 CFM
Land Required - Screening (SF) 59,436 250 SF / MGD
Land Required - Regulator (SF) 120,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 230,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 460,000$                    
120,705,031$                                              TOTAL CAPITAL COST

Capital Costs - M-6 to M-17 Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 0
Peak Volume 3,204,221 CF

 23.97 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 367.87 CFS

237.75 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 23.97 3,204,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 28.20 3,769,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 615 = (Vol / SWD * 1.5)1/2

Width (Ft) 410 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 28.29 3,782,250 Sufficient Volume
Tank Area (SF) 252,000 = Length x Width

Construction Cost (Storage Tank) 30,071,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 237.75 367.87 = Peak Rate
Force Main Diameter (In) 106 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 30,657,000$               139,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 367.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,654,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 28,270 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,256,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 237.75 Ref: CSO Statistics

Construction Cost (Screening) 11,420,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 23.97 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 11.98 = Peak Vol/DW Time

Construction Cost 13,829,031$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 377,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 754,000$                    
104,970,031$                                              TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - M-6 to M-17 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 0
Peak Volume 3,204,221 CF

 23.97 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 367.87 CFS

237.75 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 23.97 3,204,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 28.20 3,769,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 615 = (Vol / SWD * 1.5)1/2

Width (Ft) 410 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 28.29 3,782,250 Sufficient Volume
Tank Area (SF) 252,000 = Length x Width

Construction Cost (Storage Tank) 74,726,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 23.97 37.09 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 34 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,576,000$                 42,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 367.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,654,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 282,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 7,633,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 237.75 Ref: CSO Statistics

Construction Cost (Screening) 11,420,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 23.97 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 11.98 = Peak Vol/DW Time

Construction Cost 13,829,031$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 377,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 754,000$                    
129,824,031$                                              TOTAL CAPITAL COST

Capital Costs - M-6 to M-17 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 0
Peak Volume 3,204,221 CF

 23.97 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 367.87 CFS

237.75 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 237.75 367.87                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 25

Construction Cost (Swirl / Vortex) 8,544,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 261.52 404.66 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 111 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 33,557,000$               147,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 367.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 721,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 36,050 = ACH x Volume / 60

Construction Cost (Odor Control) 1,520,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 237.75 Ref: CSO Statistics

Construction Cost (Screening) 11,420,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 261.52 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 253 121
Passes / Detention (Min) 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,920,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 247,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 494,000$                    
75,446,000$                                                TOTAL CAPITAL COST

Capital Costs - M-6 to M-17 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 0
Peak Volume 3,204,221 CF

 23.97 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 367.87 CFS

237.75 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 237.75 367.87 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 39,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 283 OK =(Surf Area x 2)1/2

Width (Ft) 141 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 3.58 478,836

Construction Cost (CSOTF) 18,239,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 237.75 367.87 = Peak Rate
Force Main Diameter (In) 106 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 30,657,000$               139,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 367.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 718,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 35,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,515,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 237.75 Ref: CSO Statistics

Construction Cost (Screening) 11,420,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 237.75 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 241 115
Passes / Detention (Min) 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,758,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.58 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.79 = Peak Vol/DW Time

Construction Cost 8,869,530$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 101,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 202,000$                    
90,643,530$                                                

Capital Costs - M-6 to M-17 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 0
Peak Volume 3,204,221 CF

 23.97 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 367.87 CFS

237.75 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 237.75 367.87                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 76 OK =(Surf Area x 2)1/2

Width (Ft) 38 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 43,942,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 261.52 404.66 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 111 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 33,557,000$               147,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 367.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 69,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 3,450 = ACH x Volume / 60

Construction Cost (Odor Control) 242,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 237.75 Ref: CSO Statistics

Construction Cost (Screening) 11,420,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 261.52 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 253 121
Passes / Detention (Min) 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,920,000$                 4,925,000$                 

Construction Cost (Disinfection) 7,845,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 132,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 264,000$                    
114,261,000$                                              

Capital Costs - M-6 to M-17 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 0
Peak Volume 3,204,221 CF

 23.97 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 367.87 CFS

237.75 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 237.75 367.87 Ref: CSO Statistics

Construction Cost (Screening) 11,420,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 237.75 367.87 = Peak Flow x % Req Pump
Force Main Diameter (In) 106 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 30,657,000$               139,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 367.87 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 73,600 =CFS x 200
Odor Control Flow Rate (CFM) 3,680 = ACH x Volume / 60

Construction Cost (Odor Control) 254,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 237.75 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 241 115
Passes / Detention (Min) 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,758,000$                 4,548,000$                 

Construction Cost (Disinfection) 7,306,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 48,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 96,000$                      
66,716,000$                                                

Capital Costs - M-6 to M-17 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 1
Peak Volume 1,112,220 CF

 8.32 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 324.60 CFS

209.78 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,870                          Width of Sewershed along Riverline
Peak Flow (CFS) 91.97 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,152,000$                 
Peak Flow (CFS) 183.94 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,419,000$                 
Peak Flow (CFS) 275.90 75% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,606,000$                 
Peak Flow (CFS) 367.87 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,510,000$                 

Construction Cost (Consolidation Sewers) 15,687,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 343,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 687,000$                    
16,545,000$                                                

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - M-6 to M-17 Region 

1 Overflows / Year
CONSOLIDATION SEWERS

REGULATOR OPTIMIZATION
1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - M-6 to M-17 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 1
Peak Volume 1,112,220 CF

 8.32 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 324.60 CFS

209.78 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 1
Peak Volume 1,112,220 CF

 8.32 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 324.60 CFS

209.78 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 875 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 175,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 381,150 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 762,000$                    
175,801,000$                                              TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - M-6 to M-17 Region 

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 1
Peak Volume 1,112,220 CF

 8.32 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 324.60 CFS

209.78 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 8.32 1,112,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 10.40 1,390,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 16 Input by Engineer
Tunnel Volume / Ft length (CF) 200.96                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,917                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 12 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 25,755,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 8.32 12.87 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 20 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,635,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 27.05 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,085,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 104,250 = ACH x Volume / 60

Construction Cost (Odor Control) 3,493,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 209.78 Ref: CSO Statistics

Construction Cost (Screening) 10,125,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.32 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.16 = Peak Vol/DW Time

Construction Cost 10,020,548$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 12                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 15,420,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 30,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,080 250 SF / MGD
Land Required - Odor Control (SF) 5,213 500 SF / 10,000 CFM
Land Required - Screening (SF) 52,445 250 SF / MGD
Land Required - Regulator (SF) 120,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 210,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 420,000$                    
67,896,548$                                                

Capital Costs - M-6 to M-17 Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 1
Peak Volume 1,112,220 CF

 8.32 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 324.60 CFS

209.78 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 8.32 1,112,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.79 1,308,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 363 = (Vol / SWD * 1.5)1/2

Width (Ft) 242 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.86 1,317,690 Sufficient Volume
Tank Area (SF) 88,000 = Length x Width

Construction Cost (Storage Tank) 9,491,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 209.78 324.60 = Peak Rate
Force Main Diameter (In) 100 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 27,245,000$               129,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 324.60 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,962,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,810 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 548,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 209.78 Ref: CSO Statistics

Construction Cost (Screening) 10,125,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.32 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.16 = Peak Vol/DW Time

Construction Cost 10,020,548$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 143,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 286,000$                    
74,688,548$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - M-6 to M-17 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 1
Peak Volume 1,112,220 CF

 8.32 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 324.60 CFS

209.78 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 8.32 1,112,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.79 1,308,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 363 = (Vol / SWD * 1.5)1/2

Width (Ft) 242 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.86 1,317,690 Sufficient Volume
Tank Area (SF) 88,000 = Length x Width

Construction Cost (Storage Tank) 26,535,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 8.32 12.87 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 20 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,635,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 324.60 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,962,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 98,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,330,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 209.78 Ref: CSO Statistics

Construction Cost (Screening) 10,125,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.32 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.16 = Peak Vol/DW Time

Construction Cost 10,020,548$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 143,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 286,000$                    
69,803,548$                                                

Capital Costs - M-6 to M-17 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 1
Peak Volume 1,112,220 CF

 8.32 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 324.60 CFS

209.78 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 209.78 324.60                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 22

Construction Cost (Swirl / Vortex) 7,915,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 230.76 357.06 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 104 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 29,804,000$               135,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 324.60 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 635,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 31,750 = ACH x Volume / 60

Construction Cost (Odor Control) 1,376,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 209.78 Ref: CSO Statistics

Construction Cost (Screening) 10,125,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 230.76 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 238 113
Passes 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,709,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 218,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 436,000$                    
69,344,000$                                                

Capital Costs - M-6 to M-17 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 1
Peak Volume 1,112,220 CF

 8.32 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 324.60 CFS

209.78 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 209.78 324.60 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 35,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 266 OK =(Surf Area x 2)1/2

Width (Ft) 133 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 3.18 424,536

Construction Cost (CSOTF) 17,792,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 209.78 324.60 = Peak Rate
Force Main Diameter (In) 100 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 27,245,000$               129,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 324.60 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 637,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 31,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,379,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 209.78 Ref: CSO Statistics

Construction Cost (Screening) 10,125,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 209.78 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 227 108
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,559,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.32 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.16 = Peak Vol/DW Time

Construction Cost 10,020,548$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 90,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 180,000$                    
86,273,548$                                                

Capital Costs - M-6 to M-17 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 1
Peak Volume 1,112,220 CF

 8.32 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 324.60 CFS

209.78 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 209.78 324.60                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,470 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 71 OK =(Surf Area x 2)1/2

Width (Ft) 36 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 38,328,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 230.76 357.06 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 104 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 29,804,000$               135,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 324.60 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 61,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 3,050 = ACH x Volume / 60

Construction Cost (Odor Control) 219,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 209.78 Ref: CSO Statistics

Construction Cost (Screening) 10,125,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 230.76 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 238 113
Passes 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,709,000$                 4,443,000$                 

Construction Cost (Disinfection) 7,152,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 119,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 238,000$                    
102,845,000$                                              

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - M-6 to M-17 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 73

Number of Overflows / Year 1
Peak Volume 1,112,220 CF

 8.32 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 324.60 CFS

209.78 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 209.78 324.60 Ref: CSO Statistics

Construction Cost (Screening) 10,125,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 209.78 324.60 = Peak Flow x % Req Pump
Force Main Diameter (In) 100 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 27,245,000$               129,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 324.60 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 64,900 =CFS x 200
Odor Control Flow Rate (CFM) 3,250 = ACH x Volume / 60

Construction Cost (Odor Control) 231,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 209.78 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 227 108
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,559,000$                 4,128,000$                 

Construction Cost (Disinfection) 6,687,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 45,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 90,000$                      
61,351,000$                                                

Capital Costs - M-6 to M-17 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 2
Peak Volume 865,713 CF

 6.48 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 304.85 CFS

197.02 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,870                          Width of Sewershed along Riverline
Peak Flow (CFS) 91.97 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,152,000$                 
Peak Flow (CFS) 183.94 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,419,000$                 
Peak Flow (CFS) 275.90 75% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,606,000$                 
Peak Flow (CFS) 367.87 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,510,000$                 

Construction Cost (Consolidation Sewers) 15,687,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 343,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 687,000$                    
16,545,000$                                                

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

REGULATOR OPTIMIZATION
Capital Costs - M-6 to M-17 Region 

Capital Costs - M-6 to M-17 Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST

2 Overflows / Year

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 2
Peak Volume 865,713 CF

 6.48 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 304.85 CFS

197.02 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 2
Peak Volume 865,713 CF

 6.48 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 304.85 CFS

197.02 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 875 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 175,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 381,150 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 762,000$                    
175,801,000$                                              TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - M-6 to M-17 Region 
SEWER SEPARATION

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 2
Peak Volume 865,713 CF

 6.48 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 304.85 CFS

197.02 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 6.48 866,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 8.09 1,083,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14 Input by Engineer
Tunnel Volume / Ft length (CF) 153.86                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,039                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 12 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 22,174,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.48 10.02 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,410,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 25.40 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,625,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 81,250 = ACH x Volume / 60

Construction Cost (Odor Control) 2,873,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 197.02 Ref: CSO Statistics

Construction Cost (Screening) 9,534,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.48 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.24 = Peak Vol/DW Time

Construction Cost 9,572,469$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 12                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 15,420,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 30,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,619 250 SF / MGD
Land Required - Odor Control (SF) 4,063 500 SF / 10,000 CFM
Land Required - Screening (SF) 49,254 250 SF / MGD
Land Required - Regulator (SF) 120,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 205,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 410,000$                    
62,418,469$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - M-6 to M-17 Region 

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 2
Peak Volume 865,713 CF

 6.48 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 304.85 CFS

197.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.48 866,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.62 1,019,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 320 = (Vol / SWD * 1.5)1/2

Width (Ft) 214 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.68 1,027,200 Sufficient Volume
Tank Area (SF) 68,000 = Length x Width

Construction Cost (Storage Tank) 7,223,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 197.02 304.85 = Peak Rate
Force Main Diameter (In) 97 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,688,000$               124,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 304.85 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,529,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,650 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 451,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 197.02 Ref: CSO Statistics

Construction Cost (Screening) 9,534,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.48 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.24 = Peak Vol/DW Time

Construction Cost 9,572,469$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 116,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 232,000$                    
69,668,469$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - M-6 to M-17 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 2
Peak Volume 865,713 CF

 6.48 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 304.85 CFS

197.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.48 866,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.62 1,019,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 320 = (Vol / SWD * 1.5)1/2

Width (Ft) 214 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.68 1,027,200 Sufficient Volume
Tank Area (SF) 68,000 = Length x Width

Construction Cost (Storage Tank) 20,856,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.48 10.02 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,410,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 304.85 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,529,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 76,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,739,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 197.02 Ref: CSO Statistics

Construction Cost (Screening) 9,534,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.48 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.24 = Peak Vol/DW Time

Construction Cost 9,572,469$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 116,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 232,000$                    
62,212,469$                                                

Capital Costs - M-6 to M-17 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 2
Peak Volume 865,713 CF

 6.48 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 304.85 CFS

197.02 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 197.02 304.85                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 21

Construction Cost (Swirl / Vortex) 7,617,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 216.72 335.34 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 101 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 28,091,000$               130,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 304.85 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 606,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 30,300 = ACH x Volume / 60

Construction Cost (Odor Control) 1,326,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 197.02 Ref: CSO Statistics

Construction Cost (Screening) 9,534,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 216.72 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 230 110
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,609,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 205,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 410,000$                    
66,561,000$                                                

Capital Costs - M-6 to M-17 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 2
Peak Volume 865,713 CF

 6.48 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 304.85 CFS

197.02 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 197.02 304.85 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 32,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 258 OK =(Surf Area x 2)1/2

Width (Ft) 129 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.99 399,384

Construction Cost (CSOTF) 17,605,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 197.02 304.85 = Peak Rate
Force Main Diameter (In) 97 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,688,000$               124,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 304.85 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 599,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 29,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,314,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 197.02 Ref: CSO Statistics

Construction Cost (Screening) 9,534,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 197.02 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 220 105
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,613,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.48 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.24 = Peak Vol/DW Time

Construction Cost 9,572,469$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 85,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 170,000$                    
83,464,469$                                                

Capital Costs - M-6 to M-17 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 2
Peak Volume 865,713 CF

 6.48 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 304.85 CFS

197.02 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 197.02 304.85                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,320 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 69 OK =(Surf Area x 2)1/2

Width (Ft) 35 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 35,818,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 216.72 335.34 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 101 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 28,091,000$               130,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 304.85 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 58,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,900 = ACH x Volume / 60

Construction Cost (Odor Control) 211,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 197.02 Ref: CSO Statistics

Construction Cost (Screening) 9,534,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 216.72 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 230 110
Passes 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,609,000$                 4,230,000$                 

Construction Cost (Disinfection) 6,839,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 113,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 226,000$                    
97,693,000$                                                

Capital Costs - M-6 to M-17 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 2
Peak Volume 865,713 CF

 6.48 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 304.85 CFS

197.02 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 197.02 304.85 Ref: CSO Statistics

Construction Cost (Screening) 9,534,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 197.02 304.85 = Peak Flow x % Req Pump
Force Main Diameter (In) 97 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,688,000$               124,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 304.85 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 61,000 =CFS x 200
Odor Control Flow Rate (CFM) 3,050 = ACH x Volume / 60

Construction Cost (Odor Control) 219,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 197.02 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 220 105
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,613,000$                 3,938,000$                 

Construction Cost (Disinfection) 6,551,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 44,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 88,000$                      
59,048,000$                                                

Capital Costs - M-6 to M-17 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 4
Peak Volume 790,407 CF

 5.91 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 270.39 CFS

174.74 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,870                          Width of Sewershed along Riverline
Peak Flow (CFS) 91.97 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,152,000$                 
Peak Flow (CFS) 183.94 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,419,000$                 
Peak Flow (CFS) 275.90 75% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,606,000$                 
Peak Flow (CFS) 367.87 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,510,000$                 

Construction Cost (Consolidation Sewers) 15,687,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 343,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 687,000$                    
16,545,000$                                                

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - M-6 to M-17 Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS

Capital Costs - M-6 to M-17 Region 

4 Overflows / Year
REGULATOR OPTIMIZATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 4
Peak Volume 790,407 CF

 5.91 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 270.39 CFS

174.74 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 4
Peak Volume 790,407 CF

 5.91 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 270.39 CFS

174.74 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 875 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 175,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 381,150 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 762,000$                    
175,801,000$                                              

Capital Costs - M-6 to M-17 Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 4
Peak Volume 790,407 CF

 5.91 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 270.39 CFS

174.74 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 5.91 790,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 7.39 988,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 13.5 Input by Engineer
Tunnel Volume / Ft length (CF) 143.07                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,906                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 12 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 20,865,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.91 9.15 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,334,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 22.53 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,482,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 74,100 = ACH x Volume / 60

Construction Cost (Odor Control) 2,673,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 174.74 Ref: CSO Statistics

Construction Cost (Screening) 8,503,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.91 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.96 = Peak Vol/DW Time

Construction Cost 9,435,613$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 12                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 15,420,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 30,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,478 250 SF / MGD
Land Required - Odor Control (SF) 3,705 500 SF / 10,000 CFM
Land Required - Screening (SF) 43,686 250 SF / MGD
Land Required - Regulator (SF) 120,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 199,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 398,000$                    
59,653,613$                                                TOTAL CAPITAL COST

Capital Costs - M-6 to M-17 Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 4
Peak Volume 790,407 CF

 5.91 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 270.39 CFS

174.74 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.91 790,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.96 929,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 306 = (Vol / SWD * 1.5)1/2

Width (Ft) 204 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.00 936,360 Sufficient Volume
Tank Area (SF) 62,000 = Length x Width

Construction Cost (Storage Tank) 6,541,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 174.74 270.39 = Peak Rate
Force Main Diameter (In) 91 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 22,970,000$               115,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 270.39 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,394,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 6,970 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 419,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 174.74 Ref: CSO Statistics

Construction Cost (Screening) 8,503,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.91 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.96 = Peak Vol/DW Time

Construction Cost 9,435,613$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 107,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 214,000$                    
65,041,613$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - M-6 to M-17 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 4
Peak Volume 790,407 CF

 5.91 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 270.39 CFS

174.74 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.91 790,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.96 929,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 306 = (Vol / SWD * 1.5)1/2

Width (Ft) 204 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.00 936,360 Sufficient Volume
Tank Area (SF) 62,000 = Length x Width

Construction Cost (Storage Tank) 19,122,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.91 9.15 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,334,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 270.39 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,394,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 69,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,548,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 174.74 Ref: CSO Statistics

Construction Cost (Screening) 8,503,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.91 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.96 = Peak Vol/DW Time

Construction Cost 9,435,613$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 107,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 214,000$                    
59,025,613$                                                

Capital Costs - M-6 to M-17 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 4
Peak Volume 790,407 CF

 5.91 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 270.39 CFS

174.74 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 174.74 270.39                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 19

Construction Cost (Swirl / Vortex) 7,079,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 192.22 297.42 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 95 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,102,000$               121,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 270.39 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 548,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 27,400 = ACH x Volume / 60

Construction Cost (Odor Control) 1,226,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 174.74 Ref: CSO Statistics

Construction Cost (Screening) 8,503,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 192.22 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 217 104
Passes 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,603,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 181,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 362,000$                    
61,840,000$                                                

Capital Costs - M-6 to M-17 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 4
Peak Volume 790,407 CF

 5.91 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 270.39 CFS

174.74 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 174.74 270.39 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 29,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 243 OK =(Surf Area x 2)1/2

Width (Ft) 121 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.64 352,836

Construction Cost (CSOTF) 17,295,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 174.74 270.39 = Peak Rate
Force Main Diameter (In) 91 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 22,970,000$               115,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 270.39 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 529,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 26,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,192,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 174.74 Ref: CSO Statistics

Construction Cost (Screening) 8,503,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 174.74 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 207 99
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,550,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.91 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.96 = Peak Vol/DW Time

Construction Cost 9,435,613$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 76,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 152,000$                    
79,056,613$                                                

Capital Costs - M-6 to M-17 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 4
Peak Volume 790,407 CF

 5.91 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 270.39 CFS

174.74 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 174.74 270.39                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,060 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 65 OK =(Surf Area x 2)1/2

Width (Ft) 33 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 31,515,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 192.22 297.42 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 95 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,102,000$               121,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 270.39 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 51,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,550 = ACH x Volume / 60

Construction Cost (Odor Control) 191,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 174.74 Ref: CSO Statistics

Construction Cost (Screening) 8,503,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 192.22 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 217 104
Passes 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,603,000$                 3,866,000$                 

Construction Cost (Disinfection) 6,469,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 103,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 206,000$                    
88,951,000$                                                

Capital Costs - M-6 to M-17 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 4
Peak Volume 790,407 CF

 5.91 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 270.39 CFS

174.74 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 174.74 270.39 Ref: CSO Statistics

Construction Cost (Screening) 8,503,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 174.74 270.39 = Peak Flow x % Req Pump
Force Main Diameter (In) 91 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 22,970,000$               115,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 270.39 Ref: CSO Statistics

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 54,100 =CFS x 200
Odor Control Flow Rate (CFM) 2,710 = ACH x Volume / 60

Construction Cost (Odor Control) 200,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 174.74 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 207 99
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,550,000$                 3,588,000$                 

Construction Cost (Disinfection) 6,138,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 41,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 82,000$                      
54,852,000$                                                

Capital Costs - M-6 to M-17 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 6
Peak Volume 738,606 CF

 5.52 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 208.48 CFS

134.74 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,870                          Width of Sewershed along Riverline
Peak Flow (CFS) 91.97 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,152,000$                 
Peak Flow (CFS) 183.94 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,419,000$                 
Peak Flow (CFS) 275.90 75% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,606,000$                 
Peak Flow (CFS) 367.87 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,718                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,510,000$                 

Construction Cost (Consolidation Sewers) 15,687,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 343,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 687,000$                    
16,545,000$                                                

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - M-6 to M-17 Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST

Capital Costs - M-6 to M-17 Region 

6 Overflows / Year
REGULATOR OPTIMIZATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 6
Peak Volume 738,606 CF

 5.52 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 208.48 CFS

134.74 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 6
Peak Volume 738,606 CF

 5.52 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 208.48 CFS

134.74 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 875 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 175,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 381,150 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 762,000$                    
175,801,000$                                              

Capital Costs - M-6 to M-17 Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 6
Peak Volume 738,606 CF

 5.52 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 208.48 CFS

134.74 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 5.52 739,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 6.91 924,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 13 Input by Engineer
Tunnel Volume / Ft length (CF) 132.67                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,965                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 12 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 20,181,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.52 8.55 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,280,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 17.37 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,386,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 69,300 = ACH x Volume / 60

Construction Cost (Odor Control) 2,536,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 134.74 Ref: CSO Statistics

Construction Cost (Screening) 6,651,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.52 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.76 = Peak Vol/DW Time

Construction Cost 9,341,482$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 12                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 15,420,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 30,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,381 250 SF / MGD
Land Required - Odor Control (SF) 3,465 500 SF / 10,000 CFM
Land Required - Screening (SF) 33,684 250 SF / MGD
Land Required - Regulator (SF) 120,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 189,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 378,000$                    
56,812,482$                                                

Capital Costs - M-6 to M-17 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 6
Peak Volume 738,606 CF

 5.52 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 208.48 CFS

134.74 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.52 739,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.50 869,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 296 = (Vol / SWD * 1.5)1/2

Width (Ft) 198 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.58 879,120 Sufficient Volume
Tank Area (SF) 59,000 = Length x Width

Construction Cost (Storage Tank) 6,075,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 134.74 208.48 = Peak Rate
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,090,000$               99,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 208.48 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,304,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 6,520 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 398,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 134.74 Ref: CSO Statistics

Construction Cost (Screening) 6,651,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.52 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.76 = Peak Vol/DW Time

Construction Cost 9,341,482$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 102,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 204,000$                    
57,702,482$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - M-6 to M-17 Region 
SURFACE STORAGE TANK
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 6
Peak Volume 738,606 CF

 5.52 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 208.48 CFS

134.74 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.52 739,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.50 869,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 296 = (Vol / SWD * 1.5)1/2

Width (Ft) 198 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.58 879,120 Sufficient Volume
Tank Area (SF) 59,000 = Length x Width

Construction Cost (Storage Tank) 17,928,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.52 8.55 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,280,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 208.48 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,304,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 65,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,418,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 134.74 Ref: CSO Statistics

Construction Cost (Screening) 6,651,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.52 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.76 = Peak Vol/DW Time

Construction Cost 9,341,482$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 102,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 204,000$                    
55,691,482$                                                

Capital Costs - M-6 to M-17 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0035.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 6
Peak Volume 738,606 CF

 5.52 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 208.48 CFS

134.74 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 134.74 208.48                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 15

Construction Cost (Swirl / Vortex) 6,039,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 148.21 229.33 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 84 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,733,000$               104,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 208.48 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 433,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 21,650 = ACH x Volume / 60

Construction Cost (Odor Control) 1,019,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 134.74 Ref: CSO Statistics

Construction Cost (Screening) 6,651,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 148.21 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 191 91
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,411,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 140,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 280,000$                    
53,081,000$                                                

Capital Costs - M-6 to M-17 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 6
Peak Volume 738,606 CF

 5.52 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 208.48 CFS

134.74 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 134.74 208.48 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 22,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 213 OK =(Surf Area x 2)1/2

Width (Ft) 107 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.05 273,492

Construction Cost (CSOTF) 16,869,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 134.74 208.48 = Peak Rate
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,090,000$               99,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 208.48 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 410,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 20,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 976,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 134.74 Ref: CSO Statistics

Construction Cost (Screening) 6,651,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 134.74 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 182 87
Passes 7 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,313,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.52 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.76 = Peak Vol/DW Time

Construction Cost 9,341,482$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 59,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 118,000$                    
71,301,482$                                                

Capital Costs - M-6 to M-17 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 6
Peak Volume 738,606 CF

 5.52 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 208.48 CFS

134.74 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 134.74 208.48                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,590 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 57 OK =(Surf Area x 2)1/2

Width (Ft) 29 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 24,036,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 148.21 229.33 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 84 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,733,000$               104,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 208.48 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 40,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,000 = ACH x Volume / 60

Construction Cost (Odor Control) 158,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 134.74 Ref: CSO Statistics

Construction Cost (Screening) 6,651,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 148.21 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 191 91
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,411,000$                 3,165,000$                 

Construction Cost (Disinfection) 5,576,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 84,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 168,000$                    
73,270,000$                                                

Capital Costs - M-6 to M-17 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 73

Number of Overflows / Year 6
Peak Volume 738,606 CF

 5.52 MG
Total Volume 17,207,752 CF

 128.71 MG
Peak Rate 208.48 CFS

134.74 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 134.74 208.48 Ref: CSO Statistics

Construction Cost (Screening) 6,651,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 134.74 208.48 = Peak Flow x % Req Pump
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,090,000$               99,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 208.48 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,545,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 41,700 =CFS x 200
Odor Control Flow Rate (CFM) 2,090 = ACH x Volume / 60

Construction Cost (Odor Control) 163,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 134.74 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 182 87
Passes 7 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,313,000$                 2,949,000$                 

Construction Cost (Disinfection) 5,262,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 37,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 74,000$                      
47,183,000$                                                

Capital Costs - M-6 to M-17 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

M-6 to M-17 Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 23.97 $156,970 20 10.910 $1,712,528
Length (ft) 6999
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 12 $186,198 50 14.484 $2,696,816
Screening O&M Flow Rate (mgd) 237.75 $37,459 20 10.910 $408,676
Odor Control O&M Capacity (cfm) 300,400 $1,051,400 20 10.910 $11,470,710
Reserve / Replace 10% Gravity / 15% Pump $77,989

Total Annual O&M $1,435,000 Total PW O&M $16,400,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 237.75 $727,058 20 10.910 $7,932,160

No. Events / Yr 73
Const Cost ($) $30,071,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 238 $37,459 20 10.910 $408,676
Odor Control O&M Capacity (cfm) 28,270 $98,945 20 10.910 $1,079,484
Reserve / Replace 10% Gravity / 15% Pump $159,559

Total Annual O&M $984,000 Total PW O&M $11,318,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 23.97 $156,970 20 10.910 $1,712,528

No. Events / Yr 73
Const Cost ($) $74,726,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 238 $37,459 20 10.910 $408,676
Odor Control O&M Capacity (cfm) 282,700 $989,450 20 10.910 $10,794,839
Reserve / Replace 10% Gravity / 15% Pump $70,494

Total Annual O&M $1,416,000 Total PW O&M $16,342,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$32,436

$1,738,447

Tank O&M $231,666

Tunnel Storage

Tank O&M $120,029 14.48450

Tunnel Maintenance $2,240 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $3,355,35950
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Operation and Maintenance Costs

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 237.75 $727,058 20 10.910 $7,932,160
Sed. Basin O&M Flow Rate (mgd) 237.75 $26,746 50 14.484 $387,383
Screening O&M Flow Rate (mgd) 237.75 $37,459 20 10.910 $408,676
Disinfection O&M Flow Rate (mgd) 237.75 $450,623 20 10.910 $4,916,273
Odor Control O&M Capacity (cfm) 35,900.00 $125,650 20 10.910 $1,370,834
Reserve / Replace 10% Gravity / 15% Pump $167,766

Total Annual O&M $1,368,000 Total PW O&M $15,183,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 261.52 $774,861 20 10.910 $8,453,683
HREP O&M Flow Rate (mgd) 237.75 $581,565 20 10.910 $6,344,841
Screening O&M Flow Rate (mgd) 237.75 $37,459 20 10.910 $408,676
Disinfection O&M Flow Rate (mgd) 261.52 $477,562 20 10.910 $5,210,176
Odor Control O&M Capacity (cfm) 3,450.00 $12,075 20 10.910 $131,738
Reserve / Replace 10% Gravity / 15% Pump $296,098

Total Annual O&M $1,884,000 Total PW O&M $20,845,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 261.52 $774,861 20 10.910 $8,453,683
Swirl / Vortex O&M Flow Rate (mgd) 237.75 $26,746 20 10.910 $291,801
Screening O&M Flow Rate (mgd) 237.75 $37,459 20 10.910 $408,676
Disinfection O&M Flow Rate (mgd) 261.52 $477,562 20 10.910 $5,210,176
Odor Control O&M Capacity (cfm) 36,050.00 $126,175 20 10.910 $1,376,562
Reserve / Replace 10% Gravity / 15% Pump $191,672

Total Annual O&M $1,443,000 Total PW O&M $15,933,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 237.75 $727,058 20 10.910 $7,932,160
Screening O&M Flow Rate (mgd) 237.75 $37,459 20 10.910 $408,676
Disinfection O&M Flow Rate (mgd) 237.75 $450,623 20 10.910 $4,916,273
Odor Control O&M Capacity (cfm) 3,680.00 $12,880 20 10.910 $140,520
Reserve / Replace 10% Gravity / 15% Pump $164,336

Total Annual O&M $1,229,000 Total PW O&M $13,562,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 8.32 $77,411 20 10.910 $844,548

Length (ft) 6917
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 12 $186,198 50 14.484 $2,696,816
Screening O&M Flow Rate (mgd) 209.78 $32,857 20 10.910 $358,468
Odor Control O&M Capacity (cfm) 104,250 $364,875 20 10.910 $3,980,764
Reserve / Replace 10% Gravity / 15% Pump $47,792

Total Annual O&M $664,000 Total PW O&M $7,961,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 209.78 $668,745 20 10.910 $7,295,971

No. Events / Yr 73
Const Cost ($) $9,491,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 210 $32,857 20 10.910 $358,468
Odor Control O&M Capacity (cfm) 9,810 $34,335 20 10.910 $374,593
Reserve / Replace 10% Gravity / 15% Pump $140,190

Total Annual O&M $805,000 Total PW O&M $9,162,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 8.32 $77,411 20 10.910 $844,548

No. Events / Yr 73
Const Cost ($) $26,535,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 210 $32,857 20 10.910 $358,468
Odor Control O&M Capacity (cfm) 98,100 $343,350 20 10.910 $3,745,928
Reserve / Replace 10% Gravity / 15% Pump $47,348

Total Annual O&M $565,000 Total PW O&M $6,607,000

14.484 $993,266

14.484 $1,610,412

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $2,213 50 14.484 $32,058

Tank O&M

Tank O&M $111,189

Tunnel Storage

Surface Storage Tank

50

$68,579 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 209.78 $668,745 20 10.910 $7,295,971
Sed. Basin O&M Flow Rate (mgd) 209.78 $23,600 50 14.484 $341,818
Screening O&M Flow Rate (mgd) 209.78 $32,857 20 10.910 $358,468
Disinfection O&M Flow Rate (mgd) 209.78 $417,548 20 10.910 $4,555,421
Odor Control O&M Capacity (cfm) 31,850.00 $111,475 20 10.910 $1,216,185
Reserve / Replace 10% Gravity / 15% Pump $149,411

Total Annual O&M $1,255,000 Total PW O&M $13,917,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 230.76 $712,714 20 10.910 $7,775,665
HREP O&M Flow Rate (mgd) 209.78 $540,303 20 10.910 $5,894,677
Screening O&M Flow Rate (mgd) 209.78 $32,857 20 10.910 $358,468
Disinfection O&M Flow Rate (mgd) 230.76 $442,510 20 10.910 $4,827,752
Odor Control O&M Capacity (cfm) 3,050.00 $10,675 20 10.910 $116,464
Reserve / Replace 10% Gravity / 15% Pump $261,357

Total Annual O&M $1,740,000 Total PW O&M $19,234,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 230.76 $712,714 20 10.910 $7,775,665
Swirl / Vortex O&M Flow Rate (mgd) 209.78 $23,600 20 10.910 $257,479
Screening O&M Flow Rate (mgd) 209.78 $32,857 20 10.910 $358,468
Disinfection O&M Flow Rate (mgd) 230.76 $442,510 20 10.910 $4,827,752
Odor Control O&M Capacity (cfm) 31,750.00 $111,125 20 10.910 $1,212,367
Reserve / Replace 10% Gravity / 15% Pump $171,016

Total Annual O&M $1,323,000 Total PW O&M $14,603,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 209.78 $668,745 20 10.910 $7,295,971
Screening O&M Flow Rate (mgd) 209.78 $32,857 20 10.910 $358,468
Disinfection O&M Flow Rate (mgd) 209.78 $417,548 20 10.910 $4,555,421
Odor Control O&M Capacity (cfm) 3,250.00 $11,375 20 10.910 $124,101
Reserve / Replace 10% Gravity / 15% Pump $146,288

Total Annual O&M $1,131,000 Total PW O&M $12,480,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

SW-E-0035.pdf



Operation and Maintenance Costs

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.48 $65,479 20 10.910 $714,371

Length (ft) 7039
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 12 $186,198 50 14.484 $2,696,816
Screening O&M Flow Rate (mgd) 197.02 $30,851 20 10.910 $336,585
Odor Control O&M Capacity (cfm) 81,250 $284,375 20 10.910 $3,102,514
Reserve / Replace 10% Gravity / 15% Pump $43,580

Total Annual O&M $570,000 Total PW O&M $6,927,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 197.02 $641,278 20 10.910 $6,996,304

No. Events / Yr 73
Const Cost ($) $7,223,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 197 $30,851 20 10.910 $336,585
Odor Control O&M Capacity (cfm) 7,650 $26,775 20 10.910 $292,114
Reserve / Replace 10% Gravity / 15% Pump $131,966

Total Annual O&M $762,000 Total PW O&M $8,668,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.48 $65,479 20 10.910 $714,371

No. Events / Yr 73
Const Cost ($) $20,856,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 197 $30,851 20 10.910 $336,585
Odor Control O&M Capacity (cfm) 76,450 $267,575 20 10.910 $2,919,227
Reserve / Replace 10% Gravity / 15% Pump $43,215

Total Annual O&M $461,000 Total PW O&M $5,418,000

$911,144

$1,404,781

Tank O&M $62,909 50

Tank O&M $96,991 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $2,252 50 14.484 $32,623

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 197.02 $641,278 20 10.910 $6,996,304
Sed. Basin O&M Flow Rate (mgd) 197.02 $22,164 50 14.484 $321,020
Screening O&M Flow Rate (mgd) 197.02 $30,851 20 10.910 $336,585
Disinfection O&M Flow Rate (mgd) 197.02 $401,881 20 10.910 $4,384,498
Odor Control O&M Capacity (cfm) 29,950.00 $104,825 20 10.910 $1,143,634
Reserve / Replace 10% Gravity / 15% Pump $141,421

Total Annual O&M $1,201,000 Total PW O&M $13,323,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 216.72 $683,441 20 10.910 $7,456,295
HREP O&M Flow Rate (mgd) 197.02 $520,720 20 10.910 $5,681,024
Screening O&M Flow Rate (mgd) 197.02 $30,851 20 10.910 $336,585
Disinfection O&M Flow Rate (mgd) 216.72 $425,906 20 10.910 $4,646,611
Odor Control O&M Capacity (cfm) 2,900.00 $10,150 20 10.910 $110,736
Reserve / Replace 10% Gravity / 15% Pump $245,639

Total Annual O&M $1,672,000 Total PW O&M $18,477,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 216.72 $683,441 20 10.910 $7,456,295
Swirl / Vortex O&M Flow Rate (mgd) 197.02 $22,164 20 10.910 $241,812
Screening O&M Flow Rate (mgd) 197.02 $30,851 20 10.910 $336,585
Disinfection O&M Flow Rate (mgd) 216.72 $425,906 20 10.910 $4,646,611
Odor Control O&M Capacity (cfm) 30,300.00 $106,050 20 10.910 $1,156,999
Reserve / Replace 10% Gravity / 15% Pump $161,606

Total Annual O&M $1,269,000 Total PW O&M $14,000,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 197.02 $641,278 20 10.910 $6,996,304
Screening O&M Flow Rate (mgd) 197.02 $30,851 20 10.910 $336,585
Disinfection O&M Flow Rate (mgd) 197.02 $401,881 20 10.910 $4,384,498
Odor Control O&M Capacity (cfm) 3,050.00 $10,675 20 10.910 $116,464
Reserve / Replace 10% Gravity / 15% Pump $138,443

Total Annual O&M $1,085,000 Total PW O&M $11,972,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0035.pdf



Operation and Maintenance Costs

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 5.91 $61,616 20 10.910 $672,231

Length (ft) 6906
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 12 $186,198 50 14.484 $2,696,816
Screening O&M Flow Rate (mgd) 174.74 $27,494 20 10.910 $299,953
Odor Control O&M Capacity (cfm) 74,100 $259,350 20 10.910 $2,829,493
Reserve / Replace 10% Gravity / 15% Pump $39,921

Total Annual O&M $537,000 Total PW O&M $6,571,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 174.74 $591,882 20 10.910 $6,457,394

No. Events / Yr 73
Const Cost ($) $6,541,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 175 $27,494 20 10.910 $299,953
Odor Control O&M Capacity (cfm) 6,970 $24,395 20 10.910 $266,148
Reserve / Replace 10% Gravity / 15% Pump $117,985

Total Annual O&M $705,000 Total PW O&M $8,028,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 5.91 $61,616 20 10.910 $672,231

No. Events / Yr 73
Const Cost ($) $19,122,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 175 $27,494 20 10.910 $299,953
Odor Control O&M Capacity (cfm) 69,700 $243,950 20 10.910 $2,661,480
Reserve / Replace 10% Gravity / 15% Pump $39,581

Total Annual O&M $426,000 Total PW O&M $5,015,000

Tank O&M $92,656

Surface Storage Tank

50

$886,449

14.484 $1,341,995

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $2,210 50 14.484 $32,007

14.484Tank O&M $61,204

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 174.74 $591,882 20 10.910 $6,457,394
Sed. Basin O&M Flow Rate (mgd) 174.74 $19,659 50 14.484 $284,726
Screening O&M Flow Rate (mgd) 174.74 $27,494 20 10.910 $299,953
Disinfection O&M Flow Rate (mgd) 174.74 $373,556 20 10.910 $4,075,468
Odor Control O&M Capacity (cfm) 26,450.00 $92,575 20 10.910 $1,009,988
Reserve / Replace 10% Gravity / 15% Pump $127,024

Total Annual O&M $1,106,000 Total PW O&M $12,255,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 192.22 $630,797 20 10.910 $6,881,953
HREP O&M Flow Rate (mgd) 174.74 $485,245 20 10.910 $5,293,996
Screening O&M Flow Rate (mgd) 174.74 $27,494 20 10.910 $299,953
Disinfection O&M Flow Rate (mgd) 192.22 $395,887 20 10.910 $4,319,107
Odor Control O&M Capacity (cfm) 2,550.00 $8,925 20 10.910 $97,371
Reserve / Replace 10% Gravity / 15% Pump $218,865

Total Annual O&M $1,549,000 Total PW O&M $17,111,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 192.22 $630,797 20 10.910 $6,881,953
Swirl / Vortex O&M Flow Rate (mgd) 174.74 $19,659 20 10.910 $214,473
Screening O&M Flow Rate (mgd) 174.74 $27,494 20 10.910 $299,953
Disinfection O&M Flow Rate (mgd) 192.22 $395,887 20 10.910 $4,319,107
Odor Control O&M Capacity (cfm) 27,400.00 $95,900 20 10.910 $1,046,263
Reserve / Replace 10% Gravity / 15% Pump $145,587

Total Annual O&M $1,170,000 Total PW O&M $12,907,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 174.74 $591,882 20 10.910 $6,457,394
Screening O&M Flow Rate (mgd) 174.74 $27,494 20 10.910 $299,953
Disinfection O&M Flow Rate (mgd) 174.74 $373,556 20 10.910 $4,075,468
Odor Control O&M Capacity (cfm) 2,710.00 $9,485 20 10.910 $103,481
Reserve / Replace 10% Gravity / 15% Pump $124,326

Total Annual O&M $1,003,000 Total PW O&M $11,061,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 5.52 $58,888 20 10.910 $642,467

Length (ft) 6965
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 12 $186,198 50 14.484 $2,696,816
Screening O&M Flow Rate (mgd) 134.74 $21,918 20 10.910 $239,123
Odor Control O&M Capacity (cfm) 69,300 $242,550 20 10.910 $2,646,206
Reserve / Replace 10% Gravity / 15% Pump $34,291

Total Annual O&M $512,000 Total PW O&M $6,292,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 134.74 $497,508 20 10.910 $5,427,785

No. Events / Yr 73
Const Cost ($) $6,075,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 135 $21,918 20 10.910 $239,123
Odor Control O&M Capacity (cfm) 6,520 $22,820 20 10.910 $248,965
Reserve / Replace 10% Gravity / 15% Pump $92,980

Total Annual O&M $603,000 Total PW O&M $6,878,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 5.52 $58,888 20 10.910 $642,467

No. Events / Yr 73
Const Cost ($) $17,928,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 135 $21,918 20 10.910 $239,123
Odor Control O&M Capacity (cfm) 65,200 $228,200 20 10.910 $2,489,648
Reserve / Replace 10% Gravity / 15% Pump $33,970

Total Annual O&M $399,000 Total PW O&M $4,704,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $2,229 50 14.484 $32,281

$1,298,761

Tank O&M $60,039

50

14.484 $869,57650

Tank O&M $89,671 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank

SW-E-0035.pdf



Operation and Maintenance Costs

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 134.74 $497,508 20 10.910 $5,427,785
Sed. Basin O&M Flow Rate (mgd) 134.74 $15,158 50 14.484 $219,542
Screening O&M Flow Rate (mgd) 134.74 $21,918 20 10.910 $239,123
Disinfection O&M Flow Rate (mgd) 134.74 $318,839 20 10.910 $3,478,510
Odor Control O&M Capacity (cfm) 20,500.00 $71,750 20 10.910 $782,788
Reserve / Replace 10% Gravity / 15% Pump $100,844

Total Annual O&M $926,000 Total PW O&M $10,249,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 148.21 $530,218 20 10.910 $5,784,650
HREP O&M Flow Rate (mgd) 134.74 $416,447 20 10.910 $4,543,408
Screening O&M Flow Rate (mgd) 134.74 $21,918 20 10.910 $239,123
Disinfection O&M Flow Rate (mgd) 148.21 $337,899 20 10.910 $3,686,461
Odor Control O&M Capacity (cfm) 2,000.00 $7,000 20 10.910 $76,370
Reserve / Replace 10% Gravity / 15% Pump $170,967

Total Annual O&M $1,314,000 Total PW O&M $14,501,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 148.21 $530,218 20 10.910 $5,784,650
Swirl / Vortex O&M Flow Rate (mgd) 134.74 $15,158 20 10.910 $165,373
Screening O&M Flow Rate (mgd) 134.74 $21,918 20 10.910 $239,123
Disinfection O&M Flow Rate (mgd) 148.21 $337,899 20 10.910 $3,686,461
Odor Control O&M Capacity (cfm) 21,650.00 $75,775 20 10.910 $826,701
Reserve / Replace 10% Gravity / 15% Pump $116,144

Total Annual O&M $981,000 Total PW O&M $10,818,000

M-6 to M-17 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 134.74 $497,508 20 10.910 $5,427,785
Screening O&M Flow Rate (mgd) 134.74 $21,918 20 10.910 $239,123
Disinfection O&M Flow Rate (mgd) 134.74 $318,839 20 10.910 $3,478,510
Odor Control O&M Capacity (cfm) 2,090.00 $7,315 20 10.910 $79,806
Reserve / Replace 10% Gravity / 15% Pump $98,633

Total Annual O&M $846,000 Total PW O&M $9,324,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0035.pdf



Cost Summary
CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $175.8 $175,801,000 $0
1 $175.8 $175,801,000 $0
2 $175.8 $175,801,000 $0
4 $175.8 $175,801,000 $0
6 $175.8 $175,801,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $146.2 $129,824,031 $16,342,000
1 $76.4 $69,803,548 $6,607,000
2 $67.6 $62,212,469 $5,418,000
4 $64.0 $59,025,613 $5,015,000
6 $60.4 $55,691,482 $4,704,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $137.1 $120,705,031 $16,400,000
1 $75.9 $67,896,548 $7,961,000
2 $69.3 $62,418,469 $6,927,000
4 $66.2 $59,653,613 $6,571,000
6 $63.1 $56,812,482 $6,292,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $116.3 $104,970,031 $11,318,000
1 $83.9 $74,688,548 $9,162,000
2 $78.3 $69,668,469 $8,668,000
4 $73.1 $65,041,613 $8,028,000
6 $64.6 $57,702,482 $6,878,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $91.4 $75,446,000 $15,933,000
1 $83.9 $69,344,000 $14,603,000
2 $80.6 $66,561,000 $14,000,000
4 $74.7 $61,840,000 $12,907,000
6 $63.9 $53,081,000 $10,818,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $135.1 $114,261,000 $20,845,000
1 $122.1 $102,845,000 $19,234,000
2 $116.2 $97,693,000 $18,477,000
4 $106.1 $88,951,000 $17,111,000
6 $87.8 $73,270,000 $14,501,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $105.8 $90,643,530 $15,183,000
1 $100.2 $86,273,548 $13,917,000
2 $96.8 $83,464,469 $13,323,000
4 $91.3 $79,056,613 $12,255,000
6 $81.6 $71,301,482 $10,249,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $80.3 $66,716,000 $13,562,000
1 $73.8 $61,351,000 $12,480,000
2 $71.0 $59,048,000 $11,972,000
4 $65.9 $54,852,000 $11,061,000
6 $56.5 $47,183,000 $9,324,000
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Cost Summary

Figure 3 – M-6 to M-17 Region Alternative Costs
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Exceedance Summary

Region Name M-6 to M-17 Results Summary

Structures within Region Number of Events: 73
Model ID M-6 to M-17.1 Peak Volume: 3,204,221 ft3

Structure Type Regional 23.97 MG
PWSA Sewershed N/A Total Volume: 17,207,752 ft3

Stream of Discharge Monongahela River 128.72 MG
NPDES Permit Number N/A Peak Rate: 367.87 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 1:53 4990 1/8/2005 5:45 3204220.78 23969.174 0 69.81 20

1/9/2005 10:03 3958 1/12/2005 1:30 1112220.03 8319.962 1 74.98 14

5/13/2005 22:30 1643 5/13/2005 22:45 865713.01 6475.966 2 324.60 1

2/14/2005 4:50 1918 2/14/2005 20:00 819278.13 6128.610 3 33.56 37

11/29/2005 6:45 688 11/29/2005 7:00 790406.86 5912.639 4 79.53 13

1/12/2005 21:04 2577 1/14/2005 2:30 739772.30 5533.867 5 38.23 32

1/3/2005 8:15 1369 1/3/2005 13:45 738605.85 5525.141 6 42.89 31

8/20/2005 18:15 130 8/20/2005 18:30 664849.46 4973.406 7 288.58 3

11/14/2005 21:50 410 11/15/2005 4:00 548620.95 4103.959 8 74.24 15

3/28/2005 9:00 940 3/28/2005 19:00 546104.95 4085.138 9 54.89 25

10/25/2005 1:15 1292 10/25/2005 3:45 468433.82 3504.119 10 34.78 35

4/1/2005 19:25 2572 4/2/2005 6:30 466376.12 3488.727 11 53.06 26

7/26/2005 19:45 64 7/26/2005 20:00 459835.27 3439.798 12 367.87 0

7/5/2005 16:20 130 7/5/2005 17:00 351452.29 2629.039 13 208.48 6

4/23/2005 3:45 522 4/23/2005 4:15 349960.90 2617.883 14 270.39 4

9/29/2005 5:25 80 9/29/2005 5:45 343082.83 2566.431 15 304.85 2

1/15/2005 5:04 3600 1/15/2005 15:00 339357.65 2538.565 16 7.19 60

5/11/2005 22:35 120 5/11/2005 22:55 304452.00 2277.453 17 129.74 7

10/21/2005 19:00 769 10/22/2005 6:45 276054.29 2065.024 18 129.36 8

8/29/2005 11:25 285 8/29/2005 13:45 267894.90 2003.988 19 224.34 5

3/29/2005 21:04 2086 3/30/2005 18:55 248816.07 1861.269 20 5.05 65

2/20/2005 15:45 1063 2/20/2005 20:00 234536.62 1754.451 21 57.10 24

12/15/2005 11:10 931 12/15/2005 14:00 213070.27 1593.872 22 51.39 29

2/9/2005 15:10 440 2/9/2005 16:45 208775.58 1561.746 23 94.00 12

5/28/2005 8:30 637 5/28/2005 9:30 178415.04 1334.634 24 61.40 23

10/24/2005 13:10 360 10/24/2005 14:35 141148.93 1055.865 25 20.41 45

5/23/2005 16:20 52 5/23/2005 16:30 137840.37 1031.115 26 100.84 11

10/7/2005 10:10 194 10/7/2005 10:45 132811.27 993.495 27 52.73 27

8/8/2005 8:50 89 8/8/2005 9:15 127019.64 950.170 28 72.43 17

4/22/2005 15:50 205 4/22/2005 18:00 123107.50 920.906 29 31.69 38

3/23/2005 12:10 161 3/23/2005 12:30 122954.83 919.764 30 27.48 40

11/30/2005 19:00 1655 12/1/2005 7:55 121936.30 912.144 31 3.88 66

11/16/2005 4:05 493 11/16/2005 4:15 109364.04 818.098 32 70.58 18

M-6, M-7, M-8, M-10, M-11, M-12, M-13, M-14, M-
14A, M-15, M-16, M-17

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

M-6 to M-17SW-E-0035.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

7/17/2005 16:25 84 7/17/2005 16:35 92428.70 691.413 33 52.39 28

10/22/2005 15:50 104 10/22/2005 16:35 87644.02 655.621 34 34.93 34

11/9/2005 19:25 47 11/9/2005 19:45 86667.29 648.315 35 121.39 9

3/23/2005 2:35 210 3/23/2005 2:45 84523.61 632.279 36 17.73 49

8/27/2005 15:20 50 8/27/2005 15:30 81076.27 606.491 37 117.69 10

2/16/2005 7:00 418 2/16/2005 8:15 77826.43 582.181 38 22.69 43

11/1/2005 15:05 198 11/1/2005 16:30 77171.75 577.283 39 26.14 41

6/11/2005 17:35 54 6/11/2005 17:45 73214.80 547.683 40 73.38 16

7/15/2005 17:40 75 7/15/2005 18:00 68242.22 510.486 41 61.45 22

7/25/2005 13:20 330 7/25/2005 13:30 67146.39 502.289 42 69.85 19

3/27/2005 16:50 141 3/27/2005 18:00 66074.84 494.273 43 19.63 46

7/16/2005 11:20 69 7/16/2005 11:35 65307.21 488.531 44 47.23 30

9/16/2005 21:35 44 9/16/2005 21:45 57087.33 427.042 45 65.62 21

6/3/2005 8:55 55 6/3/2005 9:15 37465.67 280.262 46 35.87 33

5/20/2005 6:10 269 5/20/2005 6:35 35753.63 267.455 47 17.93 48

11/9/2005 4:20 54 11/9/2005 4:30 34943.61 261.396 48 30.56 39

11/8/2005 14:45 149 11/8/2005 15:15 32611.92 243.953 49 22.27 44

1/26/2005 4:40 95 1/26/2005 5:00 30097.31 225.143 50 9.23 56

4/20/2005 18:50 329 4/20/2005 19:45 28983.65 216.812 51 11.19 53

9/26/2005 5:40 270 9/26/2005 5:50 27006.16 202.020 52 10.14 55

7/21/2005 14:30 50 7/21/2005 14:45 26629.89 199.205 53 23.79 42

12/25/2005 11:05 160 12/25/2005 12:50 22922.73 171.473 54 8.52 57

10/21/2005 7:20 94 10/21/2005 7:35 22111.90 165.408 55 15.44 50

11/6/2005 9:55 29 11/6/2005 10:00 20746.05 155.191 56 33.68 36

6/14/2005 19:05 55 6/14/2005 19:30 19738.34 147.653 57 11.50 52

4/27/2005 0:25 94 4/27/2005 1:00 17757.49 132.835 58 8.46 58

12/9/2005 4:00 65 12/9/2005 4:15 17177.60 128.497 59 10.59 54

5/7/2005 13:20 40 5/7/2005 13:30 16818.92 125.814 60 18.71 47

1/30/2005 12:50 72 1/30/2005 13:00 16490.91 123.360 61 11.84 51

10/26/2005 7:26 210 10/26/2005 7:40 13595.74 101.703 62 5.17 63

8/26/2005 20:55 59 8/26/2005 21:20 11459.50 85.723 63 7.73 59

4/30/2005 4:45 144 4/30/2005 6:50 10375.54 77.614 64 5.42 62

7/12/2005 19:50 42 7/12/2005 20:00 5696.75 42.615 65 5.10 64

1/18/2005 0:00 646 1/18/2005 0:05 4840.21 36.207 66 0.46 70

6/17/2005 1:30 69 6/17/2005 1:35 4215.89 31.537 67 5.85 61

6/28/2005 18:15 65 6/28/2005 18:20 3417.75 25.566 68 2.79 68

6/16/2005 11:35 25 6/16/2005 11:40 2427.04 18.155 69 3.53 67

3/9/2005 6:04 452 3/9/2005 7:05 1779.26 13.310 70 0.16 71

3/20/2005 7:25 36 3/20/2005 7:35 1510.91 11.302 71 1.37 69

4/4/2005 7:01 64 4/4/2005 7:05 277.48 2.076 72 0.09 72
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Exceedance Summary

Region Name M-6 to M-17 Results Summary

Structures within Region Number of Events: 73
Model ID M-6 to M-17.1 Peak Volume: 3,204,221 ft3

Structure Type Regional 23.97 MG
PWSA Sewershed N/A Total Volume: 17,207,752 ft3

Stream of Discharge Monongahela River 128.72 MG
NPDES Permit Number N/A Peak Rate: 367.87 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

M-6, M-7, M-8, M-10, M-11, M-12, M-13, M-14, M
14A, M-15, M-16, M-17

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - M-6 to M-17 Region CSO Volume
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Figure 2 - M-6 to M-17 Region CSO Peak Overflow Rate
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E.3.8 M-6 TO M-17 REGION 

Description of Region 

The M-6 to M-17 Region is located along the south shore of the Monongahela River and consists 

of outfalls from 13 sewersheds from the eastern portion of the Arlington through 25th Street 

Sewershed, including South First Street through South 21st Street..  This region consists of the 

following outfalls: 

• M-6, NPDES# 003AM06 

• M-7, NPDES# 003BM07 

• M-8, NPDES# 003BM08 

• M-10, NPDES# 003CM10 

• M-11, NPDES# 003CM11 

• M-12, NPDES# 003DM12 

• M-13, NPDES# 003DM13 

• M-14, NPDES# 012AM14 

• M-14A, NPDES# 012AM14A 

• M-15, NPDES# 012AM15 

• M-16, NPDES# 012BM16 

• M-17, NPDES# 012BM17 

 

The Region serves approximately 877 acres of commercial and residential property in the South 
Side of Pittsburgh.  The Arlington through 25th Sewershed’s collection and conveyance system 
consists of  approximately 269,713 linear feet (51.1 miles) of sewers and 1,184 manholes.  
Nearly all of the service area is combined sewer.  Attachment 1 – Tributary Area Map illustrates 
the location of the outfalls, regulators and tributary areas. 

 

The M-6 to M-17 Region typically experiences 73 overflow events during the Typical Year 

Baseline Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 23.97 MG.  The 

SW-E-0036.pdf
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peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from the Region is approximately 367.87 CFS.  Figure 1 – M-6 to M-17 Region CSO Volume 

and Figure 2 – M-6 to M-17 Region CSO Peak Overflow Rate illustrate the CSO volume and 

peak flow characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 

 

Figure 1 - M-6 to M-17 Region CSO Volume
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Figure 2 - M-6 to M-17 Region CSO Peak Overflow Rate
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A necessary component of storage and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall M-6. There appears to be a limited amount of available space for potential 

storage or treatment facilities to the west of this outfall, south of the existing railroad tracks.  

Critical infrastructure in this area includes railroad tracks, the Liberty Bridge and riverfront 

development along the Monongahela River.  The site is generally bounded by the Monongahela 

River and railroad tracks to the north and private property to west, south and east. A tunnel 

storage alternative would require construction of a pump station and other facilities and an access 

shaft for a tunnel boring machine (TBM) near M-06.  Space would also be required near the end 

of the tunnel near M-17 for site access for a TBM.  Drop shafts would also be required along the 

length of the tunnel to get flow into the tunnel from the overflows.  There appears to be space 

available near M-06 and M-17 for such facilities. 

 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4-M-6 to M-17 Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- M-6 to M-17 Region: Sub-Surface Storage  

SW-E-0036.pdf
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• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

S3- M-6 to M-17 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4- M-6 to M-17 Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- M-6 to M-17 Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- M-6 to M-17 Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

SW-E-0036.pdf
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pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

 

 

T3- M-6 to M-17 Region: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4- M-6 to M-17 Region: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 – M-6 to M-17 Region Alternative Costs, illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 
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Figure 3 – M-6 to M-17 Region Alternative Costs

$0

$20

$40

$60

$80

$100

$120

$140

$160

$180

$200

0 1 2 4 6
Level of Control: Untreated Overflows / Year

Pr
es

en
t W

or
th

 C
os

t (
m

illi
on

)
CS4-Separation

S2-Sub Surf Tnk

S3-Tunnel

S4-Surf Tnk

T1-Vortex

T2-HREOP

T3-CSOTF

T4-Scr & Dis

 

 

The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

Recommendations 

Based upon the above, for control level 0 it is recommended that Alternative CS4-M-6 to M-17 

Region: Sewer Separation be carried forward and re-evaluated with the results of the regional 

and system-wide alternatives analyses.  For control levels 1, 2, 4, and 6 it is recommended that 

Alternative S3- M-6 to M-17 Region: Tunnel Storage be carried forward and re-evaluated with 

the results of the regional and system-wide alternatives analyses.   

 

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended alternative. 
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Significant Issues 

It appears that space is limited for a storage facility to contain control level 0.  Possibly, the 

facility could be construction with a deeper sidewater depth to reduce the overall footprint 

required.  If not, it appears a significant amount of private property may need to be required to 

construct the facility.  For tunnel storage, consolidation pipes, access shafts for the TBM, a pump 

station, several drop shafts, and other facilities are required to convey flow to the tunnel and the 

ALCOSAN Treatment Plant.  Private property will need to be procured for the construction of 

these facilities.  

 

SW-E-0036.pdf
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 877 acres of combined sewer area 
tributary to this region will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 

SW-E-0036.pdf
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Attachment 3 – Alternative Scoring Sheet 

 

Alternative Scoring Sheet - M-6 to M-17 Region - 0 Overflows / Year
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Alternative Scoring Sheet - M-6 to M-17 Region - 2 Overflows / Year
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Alternative Scoring Sheet - M-6 to M-17 Region - 4 Overflows / Year
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Alternative Scoring Sheet - M-6 to M-17 Region - 6 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

SW-E-0037.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

3

5

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

51 5 5 5

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

1

2 2 2 2 2

1 1 1 1

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

1

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

1 1 1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

1

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

51 5 5 5

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

4 4 4 4 4

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

3

5

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

42 4 4 4

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

1

1 1 1 1 1

1 1 1 1

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

1

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

1 1 1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

1

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

44 3 3 4

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

12 1 1 1

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation

CS4-Separation
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.522

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.733

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.716

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.716

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.716

S2-Sub Surf Tnk

S2-Sub Surf Tnk

SW-E-0037.pdf



Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 4 0.75 0.033 0.025
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.612

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 4 0.75 0.033 0.025
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.823

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 4 0.75 0.033 0.025
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.807

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 4 0.75 0.033 0.025
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.807

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 4 0.75 0.033 0.025
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.807

S3-Tunnel

S3-Tunnel
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.560

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.634

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.617

S4-Surf Tnk

S4-Surf Tnk
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.617

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.617

S4-Surf Tnk
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.441

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.441

T1-Vortex

T1-Vortex

T1-Vortex
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

T1-Vortex

T1-Vortex
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP

T2-HREOP
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.416

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.572

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis

SW-E-0037.pdf



Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - M-18 to M-28 Region - 0 Overflows / Year
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Alternative Scoring Sheet - M-18 to M-28 Region - 1 Overflow / Year
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Alternative Scoring Sheet - M-18 to M-28 Region - 2 Overflows / Year
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Alternative Scoring Sheet - M-18 to M-28 Region - 4 Overflows / Year

0.622

0.716

0.807

0.617

0.478

0.230

0.348

0.508

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - M-18 to M-28 Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 0
Peak Volume 2,366,176 CF

 17.70 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 320.35 CFS

207.03 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,120                          Input by Engineer
Peak Flow (CFS) 80.09 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,917,000$                 
Peak Flow (CFS) 160.17 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,046,000$                 
Peak Flow (CFS) 240.26 75% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,378,000$                 
Peak Flow (CFS) 320.35 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 4,909,000$                 

Construction Cost (Consolidation Sewers) 13,250,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 306,000                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 612,000$                    
14,033,000$                                                

Capital Costs - M-18 to M-28 Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 0
Peak Volume 2,366,176 CF

 17.70 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 320.35 CFS

207.03 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                               511 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 102,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 222,592 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 445,000$                    
102,684,000$                                              

Capital Costs - M-18 to M-28 Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 0
Peak Volume 2,366,176 CF

 17.70 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 320.35 CFS

207.03 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 17.70 2,366,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 22.12 2,958,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 24.5 Input by Engineer
Tunnel Volume / Ft length (CF) 471.20                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,278                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 9 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 47,573,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.70 27.39 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,546,000$                 37,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 35.59 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,437,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 221,850 = ACH x Volume / 60

Construction Cost (Odor Control) 6,312,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 207.03 Ref: CSO Statistics

Construction Cost (Screening) 9,998,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.70 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.85 = Peak Vol/DW Time

Construction Cost 12,302,119$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 9                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 11,565,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 22,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 4,425 250 SF / MGD
Land Required - Odor Control (SF) 11,093 500 SF / 10,000 CFM
Land Required - Screening (SF) 51,758 250 SF / MGD
Land Required - Regulator (SF) 90,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 180,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 360,000$                    
92,693,119$                                                TOTAL CAPITAL COST

Capital Costs - M-18 to M-28 Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 0
Peak Volume 2,366,176 CF

 17.70 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 320.35 CFS

207.03 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.70 2,366,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.82 2,784,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 529 = (Vol / SWD * 1.5)1/2

Width (Ft) 353 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 20.95 2,801,055 Sufficient Volume
Tank Area (SF) 187,000 = Length x Width

Construction Cost (Storage Tank) 21,609,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 207.03 320.35 = Peak Rate
Force Main Diameter (In) 99 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 26,910,000$               127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 320.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,176,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 20,880 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 990,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 207.03 Ref: CSO Statistics

Construction Cost (Screening) 9,998,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.70 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.85 = Peak Vol/DW Time

Construction Cost 12,302,119$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 283,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 566,000$                    
86,834,119$                                                

SURFACE STORAGE TANK
Capital Costs - M-18 to M-28 Region 

TOTAL CAPITAL COST

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 0
Peak Volume 2,366,176 CF

 17.70 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 320.35 CFS

207.03 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.70 2,366,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.82 2,784,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 529 = (Vol / SWD * 1.5)1/2

Width (Ft) 353 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 20.95 2,801,055 Sufficient Volume
Tank Area (SF) 187,000 = Length x Width

Construction Cost (Storage Tank) 55,421,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.70 27.39 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,811,000$                 37,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 320.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,176,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 208,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 6,019,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 207.03 Ref: CSO Statistics

Construction Cost (Screening) 9,998,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.70 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.85 = Peak Vol/DW Time

Construction Cost 12,302,119$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 283,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 566,000$                    
102,486,119$                                              TOTAL CAPITAL COST

Capital Costs - M-18 to M-28 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 0
Peak Volume 2,366,176 CF

 17.70 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 320.35 CFS

207.03 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 207.03 320.35                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 22

Construction Cost (Swirl / Vortex) 7,852,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 227.74 352.38 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 104 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 29,435,000$               135,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 320.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 635,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 31,750 = ACH x Volume / 60

Construction Cost (Odor Control) 1,376,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 207.03 Ref: CSO Statistics

Construction Cost (Screening) 9,998,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 227.74 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 236 113
Passes / Detention (Min) 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,688,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 215,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 430,000$                    
66,246,000$                                                TOTAL CAPITAL COST

Capital Costs - M-18 to M-28 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 0
Peak Volume 2,366,176 CF

 17.70 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 320.35 CFS

207.03 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 207.03 320.35 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 34,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 264 OK =(Surf Area x 2)1/2

Width (Ft) 132 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 3.13 418,176

Construction Cost (CSOTF) 17,744,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 207.03 320.35 = Peak Rate
Force Main Diameter (In) 99 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 26,910,000$               127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 320.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 627,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 31,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,362,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 207.03 Ref: CSO Statistics

Construction Cost (Screening) 9,998,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 207.03 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 225 108
Passes / Detention (Min) 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,539,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.13 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.56 = Peak Vol/DW Time

Construction Cost 8,759,346$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 89,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 178,000$                    
81,949,346$                                                

Capital Costs - M-18 to M-28 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 0
Peak Volume 2,366,176 CF

 17.70 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 320.35 CFS

207.03 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 207.03 320.35                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,440 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 71 OK =(Surf Area x 2)1/2

Width (Ft) 35 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 37,785,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 227.74 352.38 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 104 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 29,435,000$               135,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 320.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 60,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 3,000 = ACH x Volume / 60

Construction Cost (Odor Control) 217,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 207.03 Ref: CSO Statistics

Construction Cost (Screening) 9,998,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 227.74 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 236 113
Passes / Detention (Min) 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,688,000$                 4,409,000$                 

Construction Cost (Disinfection) 7,097,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 118,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 236,000$                    
99,235,000$                                                

Capital Costs - M-18 to M-28 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 0
Peak Volume 2,366,176 CF

 17.70 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 320.35 CFS

207.03 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 207.03 320.35 Ref: CSO Statistics

Construction Cost (Screening) 9,998,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 207.03 320.35 = Peak Flow x % Req Pump
Force Main Diameter (In) 99 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 26,910,000$               127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 320.35 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 64,100 =CFS x 200
Odor Control Flow Rate (CFM) 3,210 = ACH x Volume / 60

Construction Cost (Odor Control) 228,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 207.03 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 225 108
Passes / Detention (Min) 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,539,000$                 4,095,000$                 

Construction Cost (Disinfection) 6,634,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 45,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 90,000$                      
58,319,000$                                                

Capital Costs - M-18 to M-28 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 1
Peak Volume 890,420 CF

 6.66 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 305.02 CFS

197.12 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,120                          Width of Sewershed along Riverline
Peak Flow (CFS) 80.09 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,917,000$                 
Peak Flow (CFS) 160.17 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,046,000$                 
Peak Flow (CFS) 240.26 75% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,378,000$                 
Peak Flow (CFS) 320.35 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,909,000$                 

Construction Cost (Consolidation Sewers) 13,250,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 306,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 612,000$                    
14,033,000$                                                

CONSOLIDATION SEWERS

TOTAL CAPITAL COST

Capital Costs - M-18 to M-28 Region 

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 1
Peak Volume 890,420 CF

 6.66 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 305.02 CFS

197.12 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 511 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 102,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 222,592 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 445,000$                    
102,684,000$                                              

SEWER SEPARATION
1 Overflows / Year

Capital Costs - M-18 to M-28 Region 

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 1
Peak Volume 890,420 CF

 6.66 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 305.02 CFS

197.12 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 6.66 890,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 8.33 1,113,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 15 Input by Engineer
Tunnel Volume / Ft length (CF) 176.63                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,301                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 9 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 21,582,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.66 10.31 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,434,000$                 26,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 33.89 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,670,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 83,500 = ACH x Volume / 60

Construction Cost (Odor Control) 2,935,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 197.12 Ref: CSO Statistics

Construction Cost (Screening) 9,539,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.66 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.33 = Peak Vol/DW Time

Construction Cost 9,617,374$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 9                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 11,565,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 22,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,665 250 SF / MGD
Land Required - Odor Control (SF) 4,175 500 SF / 10,000 CFM
Land Required - Screening (SF) 49,281 250 SF / MGD
Land Required - Regulator (SF) 90,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 168,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 336,000$                    
58,034,374$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - M-18 to M-28 Region 
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 1
Peak Volume 890,420 CF

 6.66 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 305.02 CFS

197.12 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.66 890,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.84 1,047,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 325 = (Vol / SWD * 1.5)1/2

Width (Ft) 217 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.91 1,057,875 Sufficient Volume
Tank Area (SF) 71,000 = Length x Width

Construction Cost (Storage Tank) 7,448,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 197.12 305.02 = Peak Rate
Force Main Diameter (In) 97 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,701,000$               124,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 305.02 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,571,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,860 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 461,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 197.12 Ref: CSO Statistics

Construction Cost (Screening) 9,539,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.66 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.33 = Peak Vol/DW Time

Construction Cost 9,617,374$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 118,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 236,000$                    
67,458,374$                                                

SURFACE STORAGE TANK
Capital Costs - M-18 to M-28 Region 

TOTAL CAPITAL COST

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 1
Peak Volume 890,420 CF

 6.66 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 305.02 CFS

197.12 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.66 890,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.84 1,047,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 325 = (Vol / SWD * 1.5)1/2

Width (Ft) 217 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.91 1,057,875 Sufficient Volume
Tank Area (SF) 71,000 = Length x Width

Construction Cost (Storage Tank) 21,426,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.66 10.31 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,434,000$                 26,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 305.02 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,571,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 78,550 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,798,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 197.12 Ref: CSO Statistics

Construction Cost (Screening) 9,539,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.66 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.33 = Peak Vol/DW Time

Construction Cost 9,617,374$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 118,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 236,000$                    
60,408,374$                                                

Capital Costs - M-18 to M-28 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 1
Peak Volume 890,420 CF

 6.66 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 305.02 CFS

197.12 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 197.12 305.02                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 21

Construction Cost (Swirl / Vortex) 7,620,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 216.83 335.52 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 101 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 28,105,000$               130,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 305.02 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 606,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 30,300 = ACH x Volume / 60

Construction Cost (Odor Control) 1,326,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 197.12 Ref: CSO Statistics

Construction Cost (Screening) 9,539,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 216.83 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 230 110
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,610,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 205,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 410,000$                    
64,072,000$                                                

Capital Costs - M-18 to M-28 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 1
Peak Volume 890,420 CF

 6.66 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 305.02 CFS

197.12 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 197.12 305.02 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 32,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 258 OK =(Surf Area x 2)1/2

Width (Ft) 129 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.99 399,384

Construction Cost (CSOTF) 17,605,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 197.12 305.02 = Peak Rate
Force Main Diameter (In) 97 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,701,000$               124,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 305.02 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 599,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 29,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,314,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 197.12 Ref: CSO Statistics

Construction Cost (Screening) 9,539,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 197.12 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 220 105
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,613,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.66 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.33 = Peak Vol/DW Time

Construction Cost 9,617,374$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 85,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 170,000$                    
81,015,374$                                                

Capital Costs - M-18 to M-28 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 1
Peak Volume 890,420 CF

 6.66 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 305.02 CFS

197.12 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 197.12 305.02                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,320 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 69 OK =(Surf Area x 2)1/2

Width (Ft) 35 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 35,838,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 216.83 335.52 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 101 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 28,105,000$               130,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 305.02 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 58,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,900 = ACH x Volume / 60

Construction Cost (Odor Control) 211,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 197.12 Ref: CSO Statistics

Construction Cost (Screening) 9,539,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 216.83 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 230 110
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,610,000$                 4,230,000$                 

Construction Cost (Disinfection) 6,840,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 113,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 226,000$                    
95,221,000$                                                

Capital Costs - M-18 to M-28 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 115

Number of Overflows / Year 1
Peak Volume 890,420 CF

 6.66 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 305.02 CFS

197.12 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 197.12 305.02 Ref: CSO Statistics

Construction Cost (Screening) 9,539,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 197.12 305.02 = Peak Flow x % Req Pump
Force Main Diameter (In) 97 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,701,000$               124,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 305.02 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 61,000 =CFS x 200
Odor Control Flow Rate (CFM) 3,050 = ACH x Volume / 60

Construction Cost (Odor Control) 219,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 197.12 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 220 105
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,613,000$                 3,938,000$                 

Construction Cost (Disinfection) 6,551,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 44,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 88,000$                      
56,554,000$                                                

Capital Costs - M-18 to M-28 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 2
Peak Volume 872,213 CF

 6.52 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 301.95 CFS

195.14 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,120                          Width of Sewershed along Riverline
Peak Flow (CFS) 80.09 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,917,000$                 
Peak Flow (CFS) 160.17 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,046,000$                 
Peak Flow (CFS) 240.26 75% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,378,000$                 
Peak Flow (CFS) 320.35 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,909,000$                 

Construction Cost (Consolidation Sewers) 13,250,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 306,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 612,000$                    
14,033,000$                                                

Capital Costs - M-18 to M-28 Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 2
Peak Volume 872,213 CF

 6.52 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 301.95 CFS

195.14 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 511 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 102,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 222,592 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 445,000$                    
102,684,000$                                              

2 Overflows / Year

Capital Costs - M-18 to M-28 Region 
SEWER SEPARATION

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 2
Peak Volume 872,213 CF

 6.52 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 301.95 CFS

195.14 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 6.52 872,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 8.16 1,090,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 15 Input by Engineer
Tunnel Volume / Ft length (CF) 176.63                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,171                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 9 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 21,136,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.52 10.10 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.7 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,416,000$                 26,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 33.55 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,635,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 81,750 = ACH x Volume / 60

Construction Cost (Odor Control) 2,887,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 195.14 Ref: CSO Statistics

Construction Cost (Screening) 9,447,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.52 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.26 = Peak Vol/DW Time

Construction Cost 9,584,283$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 9                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 11,565,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 22,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,631 250 SF / MGD
Land Required - Odor Control (SF) 4,088 500 SF / 10,000 CFM
Land Required - Screening (SF) 48,785 250 SF / MGD
Land Required - Regulator (SF) 90,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 167,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 334,000$                    
57,395,283$                                                

Capital Costs - M-18 to M-28 Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 2
Peak Volume 872,213 CF

 6.52 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 301.95 CFS

195.14 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.52 872,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.68 1,026,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 321 = (Vol / SWD * 1.5)1/2

Width (Ft) 215 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.74 1,035,225 Sufficient Volume
Tank Area (SF) 69,000 = Length x Width

Construction Cost (Storage Tank) 7,282,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 195.14 301.95 = Peak Rate
Force Main Diameter (In) 96 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,459,000$               123,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 301.95 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,539,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,700 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 453,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 195.14 Ref: CSO Statistics

Construction Cost (Screening) 9,447,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.52 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.26 = Peak Vol/DW Time

Construction Cost 9,584,283$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 116,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 232,000$                    
66,912,283$                                                

SURFACE STORAGE TANK
Capital Costs - M-18 to M-28 Region 

TOTAL CAPITAL COST

2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 2
Peak Volume 872,213 CF

 6.52 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 301.95 CFS

195.14 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.52 872,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.68 1,026,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 321 = (Vol / SWD * 1.5)1/2

Width (Ft) 215 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.74 1,035,225 Sufficient Volume
Tank Area (SF) 69,000 = Length x Width

Construction Cost (Storage Tank) 21,006,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.52 10.10 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.7 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,416,000$                 26,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 301.95 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,539,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 76,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,753,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 195.14 Ref: CSO Statistics

Construction Cost (Screening) 9,447,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.52 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.26 = Peak Vol/DW Time

Construction Cost 9,584,283$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 116,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 232,000$                    
59,796,283$                                                

Capital Costs - M-18 to M-28 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 2
Peak Volume 872,213 CF

 6.52 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 301.95 CFS

195.14 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 195.14 301.95                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 21

Construction Cost (Swirl / Vortex) 7,573,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 214.65 332.14 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 101 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 27,839,000$               130,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 301.95 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 606,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 30,300 = ACH x Volume / 60

Construction Cost (Odor Control) 1,326,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 195.14 Ref: CSO Statistics

Construction Cost (Screening) 9,447,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 214.65 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 229 110
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,594,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 203,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 406,000$                    
63,647,000$                                                

Capital Costs - M-18 to M-28 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 2
Peak Volume 872,213 CF

 6.52 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 301.95 CFS

195.14 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 195.14 301.95 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 32,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 256 OK =(Surf Area x 2)1/2

Width (Ft) 128 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.94 393,216

Construction Cost (CSOTF) 17,562,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 195.14 301.95 = Peak Rate
Force Main Diameter (In) 96 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,459,000$               123,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 301.95 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 590,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 29,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,299,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 195.14 Ref: CSO Statistics

Construction Cost (Screening) 9,447,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 195.14 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 218 105
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,609,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.52 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.26 = Peak Vol/DW Time

Construction Cost 9,584,283$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 84,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 168,000$                    
80,583,283$                                                

Capital Costs - M-18 to M-28 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 2
Peak Volume 872,213 CF

 6.52 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 301.95 CFS

195.14 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 195.14 301.95                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 69 OK =(Surf Area x 2)1/2

Width (Ft) 34 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 35,451,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 214.65 332.14 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 101 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 27,839,000$               130,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 301.95 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 56,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,800 = ACH x Volume / 60

Construction Cost (Odor Control) 205,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 195.14 Ref: CSO Statistics

Construction Cost (Screening) 9,447,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 214.65 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 229 110
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,594,000$                 4,213,000$                 

Construction Cost (Disinfection) 6,807,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 113,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 226,000$                    
94,437,000$                                                

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - M-18 to M-28 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 2
Peak Volume 872,213 CF

 6.52 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 301.95 CFS

195.14 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 195.14 301.95 Ref: CSO Statistics

Construction Cost (Screening) 9,447,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 195.14 301.95 = Peak Flow x % Req Pump
Force Main Diameter (In) 96 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,459,000$               123,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 301.95 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 60,400 =CFS x 200
Odor Control Flow Rate (CFM) 3,020 = ACH x Volume / 60

Construction Cost (Odor Control) 218,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 195.14 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 218 105
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,609,000$                 3,906,000$                 

Construction Cost (Disinfection) 6,515,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 43,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 86,000$                      
56,180,000$                                                

Capital Costs - M-18 to M-28 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 4
Peak Volume 808,325 CF

 6.05 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 249.37 CFS

161.16 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,120                          Width of Sewershed along Riverline
Peak Flow (CFS) 80.09 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,917,000$                 
Peak Flow (CFS) 160.17 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,046,000$                 
Peak Flow (CFS) 240.26 75% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,378,000$                 
Peak Flow (CFS) 320.35 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,909,000$                 

Construction Cost (Consolidation Sewers) 13,250,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 306,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 612,000$                    
14,033,000$                                                

Capital Costs - M-18 to M-28 Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 4
Peak Volume 808,325 CF

 6.05 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 249.37 CFS

161.16 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 511 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 102,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 222,592 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 445,000$                    
102,684,000$                                              TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - M-18 to M-28 Region 
SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 4
Peak Volume 808,325 CF

 6.05 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 249.37 CFS

161.16 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 6.05 808,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 7.56 1,010,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14.5 Input by Engineer
Tunnel Volume / Ft length (CF) 165.05                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,119                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 9 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 20,101,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.05 9.36 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,352,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 27.71 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,515,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 75,750 = ACH x Volume / 60

Construction Cost (Odor Control) 2,719,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 161.16 Ref: CSO Statistics

Construction Cost (Screening) 7,874,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.05 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.02 = Peak Vol/DW Time

Construction Cost 9,468,174$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 9                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 11,565,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 22,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,512 250 SF / MGD
Land Required - Odor Control (SF) 3,788 500 SF / 10,000 CFM
Land Required - Screening (SF) 40,290 250 SF / MGD
Land Required - Regulator (SF) 90,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 158,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 316,000$                    
54,420,174$                                                TOTAL CAPITAL COST

Capital Costs - M-18 to M-28 Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 4
Peak Volume 808,325 CF

 6.05 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 249.37 CFS

161.16 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.05 808,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.11 951,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 309 = (Vol / SWD * 1.5)1/2

Width (Ft) 207 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.18 959,445 Sufficient Volume
Tank Area (SF) 64,000 = Length x Width

Construction Cost (Storage Tank) 6,703,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 161.16 249.37 = Peak Rate
Force Main Diameter (In) 87 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 21,313,000$               109,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 249.37 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,427,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,140 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 427,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 161.16 Ref: CSO Statistics

Construction Cost (Screening) 7,874,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.05 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.02 = Peak Vol/DW Time

Construction Cost 9,468,174$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 109,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 218,000$                    
60,444,174$                                                

SURFACE STORAGE TANK
Capital Costs - M-18 to M-28 Region 

TOTAL CAPITAL COST

4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 4
Peak Volume 808,325 CF

 6.05 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 249.37 CFS

161.16 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.05 808,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.11 951,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 309 = (Vol / SWD * 1.5)1/2

Width (Ft) 207 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.18 959,445 Sufficient Volume
Tank Area (SF) 64,000 = Length x Width

Construction Cost (Storage Tank) 19,534,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.05 9.36 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,352,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 249.37 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,427,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 71,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,595,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 161.16 Ref: CSO Statistics

Construction Cost (Screening) 7,874,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.05 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.02 = Peak Vol/DW Time

Construction Cost 9,468,174$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 109,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 218,000$                    
56,398,174$                                                

Capital Costs - M-18 to M-28 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 4
Peak Volume 808,325 CF

 6.05 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 249.37 CFS

161.16 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 161.16 249.37                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 17

Construction Cost (Swirl / Vortex) 6,737,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 177.27 274.30 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 92 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 23,279,000$               116,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 249.37 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 490,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 24,500 = ACH x Volume / 60

Construction Cost (Odor Control) 1,123,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 161.16 Ref: CSO Statistics

Construction Cost (Screening) 7,874,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 177.27 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 208 100
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,560,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 167,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 334,000$                    
56,355,000$                                                

Capital Costs - M-18 to M-28 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 4
Peak Volume 808,325 CF

 6.05 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 249.37 CFS

161.16 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 161.16 249.37 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 26,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 233 OK =(Surf Area x 2)1/2

Width (Ft) 116 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.43 324,336

Construction Cost (CSOTF) 17,127,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 161.16 249.37 = Peak Rate
Force Main Diameter (In) 87 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 21,313,000$               109,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 249.37 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 487,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 24,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,117,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 161.16 Ref: CSO Statistics

Construction Cost (Screening) 7,874,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 161.16 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 199 95
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,487,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.05 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.02 = Peak Vol/DW Time

Construction Cost 9,468,174$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 70,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 140,000$                    
73,967,174$                                                

Capital Costs - M-18 to M-28 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 4
Peak Volume 808,325 CF

 6.05 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 249.37 CFS

161.16 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 161.16 249.37                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 63 OK =(Surf Area x 2)1/2

Width (Ft) 31 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 28,939,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 177.27 274.30 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 92 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 23,279,000$               116,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 249.37 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 47,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,350 = ACH x Volume / 60

Construction Cost (Odor Control) 179,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 161.16 Ref: CSO Statistics

Construction Cost (Screening) 7,874,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 177.27 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 208 100
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,560,000$                 3,627,000$                 

Construction Cost (Disinfection) 6,187,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 97,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 194,000$                    
81,100,000$                                                

Capital Costs - M-18 to M-28 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 4
Peak Volume 808,325 CF

 6.05 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 249.37 CFS

161.16 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 161.16 249.37 Ref: CSO Statistics

Construction Cost (Screening) 7,874,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 161.16 249.37 = Peak Flow x % Req Pump
Force Main Diameter (In) 87 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 21,313,000$               109,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 249.37 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 49,900 =CFS x 200
Odor Control Flow Rate (CFM) 2,500 = ACH x Volume / 60

Construction Cost (Odor Control) 188,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 161.16 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 199 95
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,487,000$                 3,373,000$                 

Construction Cost (Disinfection) 5,860,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 40,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 80,000$                      
49,756,000$                                                

Capital Costs - M-18 to M-28 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 6
Peak Volume 701,553 CF

 5.25 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 231.18 CFS

149.41 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,120                          Width of Sewershed along Riverline
Peak Flow (CFS) 80.09 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,917,000$                 
Peak Flow (CFS) 160.17 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,046,000$                 
Peak Flow (CFS) 240.26 75% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,378,000$                 
Peak Flow (CFS) 320.35 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,530                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,909,000$                 

Construction Cost (Consolidation Sewers) 13,250,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 306,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 612,000$                    
14,033,000$                                                

Capital Costs - M-18 to M-28 Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 6
Peak Volume 701,553 CF

 5.25 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 231.18 CFS

149.41 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 511 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 102,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 222,592 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 445,000$                    
102,684,000$                                              

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - M-18 to M-28 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 6
Peak Volume 701,553 CF

 5.25 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 231.18 CFS

149.41 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 5.25 702,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 6.56 878,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 13.5 Input by Engineer
Tunnel Volume / Ft length (CF) 143.07                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,137                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 9 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 18,542,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.25 8.12 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,240,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 25.69 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,317,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 65,850 = ACH x Volume / 60

Construction Cost (Odor Control) 2,437,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 149.41 Ref: CSO Statistics

Construction Cost (Screening) 7,330,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.25 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.62 = Peak Vol/DW Time

Construction Cost 9,274,153$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 9                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 11,565,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 22,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,312 250 SF / MGD
Land Required - Odor Control (SF) 3,293 500 SF / 10,000 CFM
Land Required - Screening (SF) 37,352 250 SF / MGD
Land Required - Regulator (SF) 90,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 154,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 308,000$                    
51,721,153$                                                

Capital Costs - M-18 to M-28 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 6
Peak Volume 701,553 CF

 5.25 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 231.18 CFS

149.41 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.25 702,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.17 826,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 288 = (Vol / SWD * 1.5)1/2

Width (Ft) 193 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.24 833,760 Sufficient Volume
Tank Area (SF) 56,000 = Length x Width

Construction Cost (Storage Tank) 5,744,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 149.41 231.18 = Peak Rate
Force Main Diameter (In) 84 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,879,000$               104,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 231.18 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,239,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 6,200 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 382,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 149.41 Ref: CSO Statistics

Construction Cost (Screening) 7,330,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.25 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.62 = Peak Vol/DW Time

Construction Cost 9,274,153$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 97,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 194,000$                    
57,239,153$                                                

Capital Costs - M-18 to M-28 Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 6
Peak Volume 701,553 CF

 5.25 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 231.18 CFS

149.41 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.25 702,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.17 826,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 288 = (Vol / SWD * 1.5)1/2

Width (Ft) 193 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.24 833,760 Sufficient Volume
Tank Area (SF) 56,000 = Length x Width

Construction Cost (Storage Tank) 17,075,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.25 8.12 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,240,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 231.18 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,239,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 61,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,323,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 149.41 Ref: CSO Statistics

Construction Cost (Screening) 7,330,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.25 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.62 = Peak Vol/DW Time

Construction Cost 9,274,153$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 97,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 194,000$                    
52,793,153$                                                

Capital Costs - M-18 to M-28 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 6
Peak Volume 701,553 CF

 5.25 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 231.18 CFS

149.41 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 149.41 231.18                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 16

Construction Cost (Swirl / Vortex) 6,433,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 164.35 254.30 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 88 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 21,702,000$               110,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 231.18 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 462,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 23,100 = ACH x Volume / 60

Construction Cost (Odor Control) 1,072,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 149.41 Ref: CSO Statistics

Construction Cost (Screening) 7,330,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 164.35 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 201 96
Passes 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,504,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 155,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 310,000$                    
53,793,000$                                                

Capital Costs - M-18 to M-28 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 6
Peak Volume 701,553 CF

 5.25 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 231.18 CFS

149.41 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 149.41 231.18 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 25,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 225 OK =(Surf Area x 2)1/2

Width (Ft) 112 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.26 302,400

Construction Cost (CSOTF) 17,009,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 149.41 231.18 = Peak Rate
Force Main Diameter (In) 84 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,879,000$               104,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 231.18 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 454,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 22,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,058,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 149.41 Ref: CSO Statistics

Construction Cost (Screening) 7,330,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 149.41 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 191 92
Passes 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,418,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.25 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.62 = Peak Vol/DW Time

Construction Cost 9,274,153$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 65,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 130,000$                    
71,534,153$                                                

Capital Costs - M-18 to M-28 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 6
Peak Volume 701,553 CF

 5.25 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 231.18 CFS

149.41 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 149.41 231.18                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,760 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 60 OK =(Surf Area x 2)1/2

Width (Ft) 30 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 26,741,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 164.35 254.30 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 88 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 21,702,000$               110,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 231.18 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 43,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,150 = ACH x Volume / 60

Construction Cost (Odor Control) 167,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 149.41 Ref: CSO Statistics

Construction Cost (Screening) 7,330,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 164.35 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 201 96
Passes 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,504,000$                 3,426,000$                 

Construction Cost (Disinfection) 5,930,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 91,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 182,000$                    
76,494,000$                                                

Capital Costs - M-18 to M-28 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 115

Number of Overflows / Year 6
Peak Volume 701,553 CF

 5.25 MG
Total Volume 16,589,694 CF

 124.09 MG
Peak Rate 231.18 CFS

149.41 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 149.41 231.18 Ref: CSO Statistics

Construction Cost (Screening) 7,330,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 149.41 231.18 = Peak Flow x % Req Pump
Force Main Diameter (In) 84 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,879,000$               104,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 231.18 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,033,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 46,200 =CFS x 200
Odor Control Flow Rate (CFM) 2,310 = ACH x Volume / 60

Construction Cost (Odor Control) 176,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 149.41 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 191 92
Passes 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,418,000$                 3,187,000$                 

Construction Cost (Disinfection) 5,605,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 39,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 78,000$                      
47,504,000$                                                

Capital Costs - M-18 to M-28 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

M-18 to M-28 Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 17.70 $128,187 20 10.910 $1,398,509
Length (ft) 6278
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 9 $177,149 50 14.484 $2,565,747
Screening O&M Flow Rate (mgd) 207.03 $32,420 20 10.910 $353,702
Odor Control O&M Capacity (cfm) 221,850 $776,475 20 10.910 $8,471,295
Reserve / Replace 10% Gravity / 15% Pump $62,911

Total Annual O&M $1,117,000 Total PW O&M $12,882,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 207.03 $662,880 20 10.910 $7,231,976

No. Events / Yr 115
Const Cost ($) $21,609,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 207 $32,420 20 10.910 $353,702
Odor Control O&M Capacity (cfm) 20,880 $73,080 20 10.910 $797,298
Reserve / Replace 10% Gravity / 15% Pump $139,680

Total Annual O&M $894,000 Total PW O&M $10,328,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 17.70 $128,187 20 10.910 $1,398,509

No. Events / Yr 115
Const Cost ($) $55,421,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 207 $32,420 20 10.910 $353,702
Odor Control O&M Capacity (cfm) 208,800 $730,800 20 10.910 $7,972,984
Reserve / Replace 10% Gravity / 15% Pump $59,115

Total Annual O&M $1,101,000 Total PW O&M $12,814,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $3,030,09150

Tunnel Maintenance $2,009 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$29,095

$1,805,793

Tank O&M $209,209

Tunnel Storage

Tank O&M $124,679 14.48450
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Operation and Maintenance Costs

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 207.03 $662,880 20 10.910 $7,231,976
Sed. Basin O&M Flow Rate (mgd) 207.03 $23,291 50 14.484 $337,341
Screening O&M Flow Rate (mgd) 207.03 $32,420 20 10.910 $353,702
Disinfection O&M Flow Rate (mgd) 207.03 $414,207 20 10.910 $4,518,973
Odor Control O&M Capacity (cfm) 31,350.00 $109,725 20 10.910 $1,197,093
Reserve / Replace 10% Gravity / 15% Pump $147,598

Total Annual O&M $1,243,000 Total PW O&M $13,787,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 227.74 $706,462 20 10.910 $7,707,463
HREP O&M Flow Rate (mgd) 207.03 $536,130 20 10.910 $5,849,140
Screening O&M Flow Rate (mgd) 207.03 $32,420 20 10.910 $353,702
Disinfection O&M Flow Rate (mgd) 227.74 $438,969 20 10.910 $4,789,125
Odor Control O&M Capacity (cfm) 3,000.00 $10,500 20 10.910 $114,554
Reserve / Replace 10% Gravity / 15% Pump $257,966

Total Annual O&M $1,725,000 Total PW O&M $19,072,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 227.74 $706,462 20 10.910 $7,707,463
Swirl / Vortex O&M Flow Rate (mgd) 207.03 $23,291 20 10.910 $254,106
Screening O&M Flow Rate (mgd) 207.03 $32,420 20 10.910 $353,702
Disinfection O&M Flow Rate (mgd) 227.74 $438,969 20 10.910 $4,789,125
Odor Control O&M Capacity (cfm) 31,750.00 $111,125 20 10.910 $1,212,367
Reserve / Replace 10% Gravity / 15% Pump $169,022

Total Annual O&M $1,313,000 Total PW O&M $14,486,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 207.03 $662,880 20 10.910 $7,231,976
Screening O&M Flow Rate (mgd) 207.03 $32,420 20 10.910 $353,702
Disinfection O&M Flow Rate (mgd) 207.03 $414,207 20 10.910 $4,518,973
Odor Control O&M Capacity (cfm) 3,210.00 $11,235 20 10.910 $122,573
Reserve / Replace 10% Gravity / 15% Pump $144,514

Total Annual O&M $1,121,000 Total PW O&M $12,372,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)
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Operation and Maintenance Costs

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.66 $66,722 20 10.910 $727,929

Length (ft) 6301
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 9 $177,149 50 14.484 $2,565,747
Screening O&M Flow Rate (mgd) 197.12 $30,868 20 10.910 $336,764
Odor Control O&M Capacity (cfm) 83,500 $292,250 20 10.910 $3,188,430
Reserve / Replace 10% Gravity / 15% Pump $43,860

Total Annual O&M $570,000 Total PW O&M $6,892,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 197.12 $641,508 20 10.910 $6,998,814

No. Events / Yr 115
Const Cost ($) $7,448,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 197 $30,868 20 10.910 $336,764
Odor Control O&M Capacity (cfm) 7,860 $27,510 20 10.910 $300,132
Reserve / Replace 10% Gravity / 15% Pump $132,060

Total Annual O&M $790,000 Total PW O&M $9,061,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.66 $66,722 20 10.910 $727,929

No. Events / Yr 115
Const Cost ($) $21,426,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 197 $30,868 20 10.910 $336,764
Odor Control O&M Capacity (cfm) 78,550 $274,925 20 10.910 $2,999,415
Reserve / Replace 10% Gravity / 15% Pump $43,487

Total Annual O&M $497,000 Total PW O&M $5,907,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$89,276 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $2,016 50 14.484 $29,206

Tank O&M

Tank O&M $124,221

14.484 $1,293,037

14.484 $1,799,166
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Operation and Maintenance Costs

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 197.12 $641,508 20 10.910 $6,998,814
Sed. Basin O&M Flow Rate (mgd) 197.12 $22,176 50 14.484 $321,193
Screening O&M Flow Rate (mgd) 197.12 $30,868 20 10.910 $336,764
Disinfection O&M Flow Rate (mgd) 197.12 $402,013 20 10.910 $4,385,933
Odor Control O&M Capacity (cfm) 29,950.00 $104,825 20 10.910 $1,143,634
Reserve / Replace 10% Gravity / 15% Pump $141,488

Total Annual O&M $1,202,000 Total PW O&M $13,328,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 216.83 $683,686 20 10.910 $7,458,971
HREP O&M Flow Rate (mgd) 197.12 $520,884 20 10.910 $5,682,818
Screening O&M Flow Rate (mgd) 197.12 $30,868 20 10.910 $336,764
Disinfection O&M Flow Rate (mgd) 216.83 $426,046 20 10.910 $4,648,131
Odor Control O&M Capacity (cfm) 2,900.00 $10,150 20 10.910 $110,736
Reserve / Replace 10% Gravity / 15% Pump $245,767

Total Annual O&M $1,672,000 Total PW O&M $18,483,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 216.83 $683,686 20 10.910 $7,458,971
Swirl / Vortex O&M Flow Rate (mgd) 197.12 $22,176 20 10.910 $241,942
Screening O&M Flow Rate (mgd) 197.12 $30,868 20 10.910 $336,764
Disinfection O&M Flow Rate (mgd) 216.83 $426,046 20 10.910 $4,648,131
Odor Control O&M Capacity (cfm) 30,300.00 $106,050 20 10.910 $1,156,999
Reserve / Replace 10% Gravity / 15% Pump $161,684

Total Annual O&M $1,269,000 Total PW O&M $14,004,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 197.12 $641,508 20 10.910 $6,998,814
Screening O&M Flow Rate (mgd) 197.12 $30,868 20 10.910 $336,764
Disinfection O&M Flow Rate (mgd) 197.12 $402,013 20 10.910 $4,385,933
Odor Control O&M Capacity (cfm) 3,050.00 $10,675 20 10.910 $116,464
Reserve / Replace 10% Gravity / 15% Pump $138,509

Total Annual O&M $1,086,000 Total PW O&M $11,976,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)
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Operation and Maintenance Costs

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.52 $65,807 20 10.910 $717,950

Length (ft) 6171
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 9 $177,149 50 14.484 $2,565,747
Screening O&M Flow Rate (mgd) 195.14 $30,561 20 10.910 $333,422
Odor Control O&M Capacity (cfm) 81,750 $286,125 20 10.910 $3,121,606
Reserve / Replace 10% Gravity / 15% Pump $43,406

Total Annual O&M $562,000 Total PW O&M $6,811,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 195.14 $637,189 20 10.910 $6,951,696

No. Events / Yr 115
Const Cost ($) $7,282,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 195 $30,561 20 10.910 $333,422
Odor Control O&M Capacity (cfm) 7,700 $26,950 20 10.910 $294,023
Reserve / Replace 10% Gravity / 15% Pump $130,801

Total Annual O&M $784,000 Total PW O&M $8,997,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.52 $65,807 20 10.910 $717,950

No. Events / Yr 115
Const Cost ($) $21,006,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 195 $30,561 20 10.910 $333,422
Odor Control O&M Capacity (cfm) 76,950 $269,325 20 10.910 $2,938,319
Reserve / Replace 10% Gravity / 15% Pump $43,041

Total Annual O&M $489,000 Total PW O&M $5,817,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,975 50 14.484 $28,602

$1,783,958

Tank O&M $88,861 50

Tank O&M $123,171 50 14.484

$1,287,026
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Operation and Maintenance Costs

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 195.14 $637,189 20 10.910 $6,951,696
Sed. Basin O&M Flow Rate (mgd) 195.14 $21,953 50 14.484 $317,961
Screening O&M Flow Rate (mgd) 195.14 $30,561 20 10.910 $333,422
Disinfection O&M Flow Rate (mgd) 195.14 $399,544 20 10.910 $4,359,001
Odor Control O&M Capacity (cfm) 29,500.00 $103,250 20 10.910 $1,126,451
Reserve / Replace 10% Gravity / 15% Pump $140,198

Total Annual O&M $1,193,000 Total PW O&M $13,229,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 214.65 $679,083 20 10.910 $7,408,755
HREP O&M Flow Rate (mgd) 195.14 $517,796 20 10.910 $5,649,128
Screening O&M Flow Rate (mgd) 195.14 $30,561 20 10.910 $333,422
Disinfection O&M Flow Rate (mgd) 214.65 $423,429 20 10.910 $4,619,589
Odor Control O&M Capacity (cfm) 2,800.00 $9,800 20 10.910 $106,917
Reserve / Replace 10% Gravity / 15% Pump $243,319

Total Annual O&M $1,661,000 Total PW O&M $18,361,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 214.65 $679,083 20 10.910 $7,408,755
Swirl / Vortex O&M Flow Rate (mgd) 195.14 $21,953 20 10.910 $239,508
Screening O&M Flow Rate (mgd) 195.14 $30,561 20 10.910 $333,422
Disinfection O&M Flow Rate (mgd) 214.65 $423,429 20 10.910 $4,619,589
Odor Control O&M Capacity (cfm) 30,300.00 $106,050 20 10.910 $1,156,999
Reserve / Replace 10% Gravity / 15% Pump $160,241

Total Annual O&M $1,262,000 Total PW O&M $13,919,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 195.14 $637,189 20 10.910 $6,951,696
Screening O&M Flow Rate (mgd) 195.14 $30,561 20 10.910 $333,422
Disinfection O&M Flow Rate (mgd) 195.14 $399,544 20 10.910 $4,359,001
Odor Control O&M Capacity (cfm) 3,020.00 $10,570 20 10.910 $115,318
Reserve / Replace 10% Gravity / 15% Pump $137,258

Total Annual O&M $1,078,000 Total PW O&M $11,897,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)
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Operation and Maintenance Costs

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.05 $62,546 20 10.910 $682,374

Length (ft) 6119
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 9 $177,149 50 14.484 $2,565,747
Screening O&M Flow Rate (mgd) 161.16 $25,535 20 10.910 $278,583
Odor Control O&M Capacity (cfm) 75,750 $265,125 20 10.910 $2,892,498
Reserve / Replace 10% Gravity / 15% Pump $38,409

Total Annual O&M $533,000 Total PW O&M $6,486,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 161.16 $560,731 20 10.910 $6,117,540

No. Events / Yr 115
Const Cost ($) $6,703,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 161 $25,535 20 10.910 $278,583
Odor Control O&M Capacity (cfm) 7,140 $24,990 20 10.910 $272,639
Reserve / Replace 10% Gravity / 15% Pump $109,536

Total Annual O&M $699,000 Total PW O&M $8,044,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.05 $62,546 20 10.910 $682,374

No. Events / Yr 115
Const Cost ($) $19,534,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 161 $25,535 20 10.910 $278,583
Odor Control O&M Capacity (cfm) 71,350 $249,725 20 10.910 $2,724,485
Reserve / Replace 10% Gravity / 15% Pump $38,072

Total Annual O&M $458,000 Total PW O&M $5,454,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $87,414

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,958 50 14.484 $28,362

Tank O&M $119,491

Surface Storage Tank

50

$1,266,061

14.484 $1,730,659

50
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Operation and Maintenance Costs

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 161.16 $560,731 20 10.910 $6,117,540
Sed. Basin O&M Flow Rate (mgd) 161.16 $18,130 50 14.484 $262,592
Screening O&M Flow Rate (mgd) 161.16 $25,535 20 10.910 $278,583
Disinfection O&M Flow Rate (mgd) 161.16 $355,586 20 10.910 $3,879,423
Odor Control O&M Capacity (cfm) 24,350.00 $85,225 20 10.910 $929,800
Reserve / Replace 10% Gravity / 15% Pump $118,177

Total Annual O&M $1,046,000 Total PW O&M $11,586,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 177.27 $597,598 20 10.910 $6,519,755
HREP O&M Flow Rate (mgd) 161.16 $462,693 20 10.910 $5,047,947
Screening O&M Flow Rate (mgd) 161.16 $25,535 20 10.910 $278,583
Disinfection O&M Flow Rate (mgd) 177.27 $376,844 20 10.910 $4,111,342
Odor Control O&M Capacity (cfm) 2,350.00 $8,225 20 10.910 $89,734
Reserve / Replace 10% Gravity / 15% Pump $202,560

Total Annual O&M $1,471,000 Total PW O&M $16,250,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 177.27 $597,598 20 10.910 $6,519,755
Swirl / Vortex O&M Flow Rate (mgd) 161.16 $18,130 20 10.910 $197,801
Screening O&M Flow Rate (mgd) 161.16 $25,535 20 10.910 $278,583
Disinfection O&M Flow Rate (mgd) 177.27 $376,844 20 10.910 $4,111,342
Odor Control O&M Capacity (cfm) 24,500.00 $85,750 20 10.910 $935,527
Reserve / Replace 10% Gravity / 15% Pump $135,576

Total Annual O&M $1,104,000 Total PW O&M $12,179,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 161.16 $560,731 20 10.910 $6,117,540
Screening O&M Flow Rate (mgd) 161.16 $25,535 20 10.910 $278,583
Disinfection O&M Flow Rate (mgd) 161.16 $355,586 20 10.910 $3,879,423
Odor Control O&M Capacity (cfm) 2,500.00 $8,750 20 10.910 $95,462
Reserve / Replace 10% Gravity / 15% Pump $115,650

Total Annual O&M $951,000 Total PW O&M $10,487,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)
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Operation and Maintenance Costs

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 5.25 $56,898 20 10.910 $620,751

Length (ft) 6137
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 9 $177,149 50 14.484 $2,565,747
Screening O&M Flow Rate (mgd) 149.41 $23,895 20 10.910 $260,688
Odor Control O&M Capacity (cfm) 65,850 $230,475 20 10.910 $2,514,468
Reserve / Replace 10% Gravity / 15% Pump $35,705

Total Annual O&M $491,000 Total PW O&M $6,026,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 149.41 $533,071 20 10.910 $5,815,770

No. Events / Yr 115
Const Cost ($) $5,744,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 149 $23,895 20 10.910 $260,688
Odor Control O&M Capacity (cfm) 6,200 $21,700 20 10.910 $236,746
Reserve / Replace 10% Gravity / 15% Pump $102,083

Total Annual O&M $664,000 Total PW O&M $7,647,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 5.25 $56,898 20 10.910 $620,751

No. Events / Yr 115
Const Cost ($) $17,075,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 149 $23,895 20 10.910 $260,688
Odor Control O&M Capacity (cfm) 61,950 $216,825 20 10.910 $2,365,548
Reserve / Replace 10% Gravity / 15% Pump $35,395

Total Annual O&M $411,000 Total PW O&M $4,924,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$1,641,621

Tank O&M $85,016

50

14.484 $1,231,33750

Tank O&M $113,344

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,964 50 14.484 $28,444
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Operation and Maintenance Costs

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 149.41 $533,071 20 10.910 $5,815,770
Sed. Basin O&M Flow Rate (mgd) 149.41 $16,808 50 14.484 $243,444
Screening O&M Flow Rate (mgd) 149.41 $23,895 20 10.910 $260,688
Disinfection O&M Flow Rate (mgd) 149.41 $339,556 20 10.910 $3,704,540
Odor Control O&M Capacity (cfm) 22,700.00 $79,450 20 10.910 $866,795
Reserve / Replace 10% Gravity / 15% Pump $110,499

Total Annual O&M $993,000 Total PW O&M $11,002,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 164.35 $568,119 20 10.910 $6,198,144
HREP O&M Flow Rate (mgd) 149.41 $442,541 20 10.910 $4,828,096
Screening O&M Flow Rate (mgd) 149.41 $23,895 20 10.910 $260,688
Disinfection O&M Flow Rate (mgd) 164.35 $359,856 20 10.910 $3,926,004
Odor Control O&M Capacity (cfm) 2,150.00 $7,525 20 10.910 $82,097
Reserve / Replace 10% Gravity / 15% Pump $188,482

Total Annual O&M $1,402,000 Total PW O&M $15,484,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 164.35 $568,119 20 10.910 $6,198,144
Swirl / Vortex O&M Flow Rate (mgd) 149.41 $16,808 20 10.910 $183,377
Screening O&M Flow Rate (mgd) 149.41 $23,895 20 10.910 $260,688
Disinfection O&M Flow Rate (mgd) 164.35 $359,856 20 10.910 $3,926,004
Odor Control O&M Capacity (cfm) 23,100.00 $80,850 20 10.910 $882,069
Reserve / Replace 10% Gravity / 15% Pump $126,957

Total Annual O&M $1,050,000 Total PW O&M $11,577,000

M-18 to M-28 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 149.41 $533,071 20 10.910 $5,815,770
Screening O&M Flow Rate (mgd) 149.41 $23,895 20 10.910 $260,688
Disinfection O&M Flow Rate (mgd) 149.41 $339,556 20 10.910 $3,704,540
Odor Control O&M Capacity (cfm) 2,310.00 $8,085 20 10.910 $88,207
Reserve / Replace 10% Gravity / 15% Pump $108,100

Total Annual O&M $905,000 Total PW O&M $9,977,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $102.7 $102,684,000 $0
1 $102.7 $102,684,000 $0
2 $102.7 $102,684,000 $0
4 $102.7 $102,684,000 $0
6 $102.7 $102,684,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $115.3 $102,486,119 $12,814,000
1 $66.3 $60,408,374 $5,907,000
2 $65.6 $59,796,283 $5,817,000
4 $61.9 $56,398,174 $5,454,000
6 $57.7 $52,793,153 $4,924,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $105.6 $92,693,119 $12,882,000
1 $64.9 $58,034,374 $6,892,000
2 $64.2 $57,395,283 $6,811,000
4 $60.9 $54,420,174 $6,486,000
6 $57.7 $51,721,153 $6,026,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $97.2 $86,834,119 $10,328,000
1 $76.5 $67,458,374 $9,061,000
2 $75.9 $66,912,283 $8,997,000
4 $68.5 $60,444,174 $8,044,000
6 $64.9 $57,239,153 $7,647,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $80.7 $66,246,000 $14,486,000
1 $78.1 $64,072,000 $14,004,000
2 $77.6 $63,647,000 $13,919,000
4 $68.5 $56,355,000 $12,179,000
6 $65.4 $53,793,000 $11,577,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $118.3 $99,235,000 $19,072,000
1 $113.7 $95,221,000 $18,483,000
2 $112.8 $94,437,000 $18,361,000
4 $97.4 $81,100,000 $16,250,000
6 $92.0 $76,494,000 $15,484,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $95.7 $81,949,346 $13,787,000
1 $94.3 $81,015,374 $13,328,000
2 $93.8 $80,583,283 $13,229,000
4 $85.6 $73,967,174 $11,586,000
6 $82.5 $71,534,153 $11,002,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $70.7 $58,319,000 $12,372,000
1 $68.5 $56,554,000 $11,976,000
2 $68.1 $56,180,000 $11,897,000
4 $60.2 $49,756,000 $10,487,000
6 $57.5 $47,504,000 $9,977,000
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Cost Summary

Figure 3 – M-18 to M-28 Region Alternative Costs
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Exceedance Summary

Region Name M-18 to M-28 Results Summary

Structures within Region Number of Events: 115
Model ID M-18 to M-28.1 Peak Volume: 2,366,176 ft3

Structure Type Regional 17.70 MG
PWSA Sewershed N/A Total Volume: 16,589,694 ft3

Stream of Discharge Monongahela River 124.10 MG
NPDES Permit Number N/A Peak Rate: 320.35 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:27 5144 1/5/2005 14:45 2366175.64 17700.177 0 63.45 18

10/24/2005 2:00 3547 10/25/2005 3:45 890420.38 6660.790 1 32.62 33

1/11/2005 8:20 1282 1/12/2005 1:30 872213.00 6524.589 2 77.89 14

2/14/2005 3:31 1841 2/14/2005 20:00 809790.45 6057.637 3 39.59 30

11/29/2005 1:51 833 11/29/2005 7:00 808324.54 6046.672 4 71.11 17

5/13/2005 22:30 1644 5/13/2005 22:45 790719.30 5914.976 5 270.38 3

1/3/2005 3:20 1460 1/3/2005 13:30 701552.52 5247.964 6 38.83 31

3/28/2005 7:34 1019 3/28/2005 19:00 549926.39 4113.724 7 60.97 19

11/14/2005 21:30 605 11/15/2005 1:45 528198.89 3951.192 8 57.64 23

4/22/2005 14:46 1311 4/23/2005 4:15 521311.76 3899.673 9 305.02 1

8/20/2005 18:15 179 8/20/2005 18:45 517962.50 3874.618 10 249.37 4

4/1/2005 18:31 1375 4/2/2005 6:15 475804.84 3559.258 11 52.60 26

10/21/2005 18:46 1432 10/22/2005 6:45 468314.82 3503.229 12 192.23 7

7/26/2005 19:45 102 7/26/2005 20:00 414771.73 3102.700 13 320.35 0

1/13/2005 22:35 629 1/14/2005 2:30 345130.53 2581.749 14 43.22 29

7/5/2005 16:30 159 7/5/2005 17:00 327186.78 2447.521 15 231.18 6

9/29/2005 5:00 143 9/29/2005 5:45 302172.19 2260.399 16 238.13 5

5/11/2005 22:30 157 5/11/2005 23:00 284761.34 2130.157 17 140.40 9

3/23/2005 1:17 1921 3/23/2005 2:45 283737.16 2122.496 18 29.13 37

12/15/2005 7:39 1125 12/15/2005 14:00 280447.77 2097.890 19 48.32 27

6/11/2005 17:30 93 6/11/2005 17:45 263885.05 1973.992 20 301.95 2

2/20/2005 14:15 1913 2/20/2005 20:00 256362.59 1917.720 21 55.11 25

5/28/2005 7:46 711 5/28/2005 9:30 241342.39 1805.362 22 58.56 22

2/9/2005 8:01 808 2/9/2005 16:45 222210.45 1662.245 23 59.43 21

11/16/2005 4:00 509 11/16/2005 4:15 193618.90 1448.366 24 95.80 11

8/29/2005 8:37 447 8/29/2005 13:45 185756.69 1389.553 25 117.21 10

10/7/2005 7:01 651 10/7/2005 10:45 181516.17 1357.832 26 46.14 28

1/12/2005 21:03 901 1/13/2005 4:10 172733.04 1292.129 27 7.56 57

8/8/2005 8:25 139 8/8/2005 9:15 165151.82 1235.418 28 90.77 12

11/9/2005 19:15 75 11/9/2005 19:45 153190.84 1145.944 29 172.50 8

7/16/2005 11:15 216 7/16/2005 11:30 116745.35 873.314 30 59.53 20

5/23/2005 10:32 434 5/23/2005 16:45 115598.85 864.737 31 76.42 15

7/17/2005 16:15 105 7/17/2005 16:45 106264.35 794.910 32 55.45 24

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

M-18, M-20, M-21, M-22, M-23, M-24, M-26, M-27, 
and M-28

Region 1

M-18 to M-28SW-E-0037.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

9/26/2005 5:08 421 9/26/2005 5:45 98040.00 733.388 33 30.28 36

9/16/2005 21:15 72 9/16/2005 21:45 96216.40 719.747 34 82.72 13

11/1/2005 14:31 251 11/1/2005 16:30 89612.54 670.347 35 21.68 41

1/25/2005 17:23 823 1/26/2005 5:00 83399.79 623.872 36 21.52 42

2/16/2005 5:30 395 2/16/2005 8:15 81628.75 610.624 37 20.22 45

6/3/2005 5:52 302 6/3/2005 9:15 75569.18 565.295 38 31.26 34

3/27/2005 16:06 339 3/27/2005 17:15 74336.20 556.072 39 21.11 44

5/19/2005 19:23 999 5/20/2005 6:30 71885.36 537.738 40 19.03 48

8/27/2005 15:15 59 8/27/2005 15:30 69311.16 518.482 41 76.18 16

4/3/2005 0:31 910 4/3/2005 6:15 61508.15 460.112 42 11.45 52

7/25/2005 13:15 338 7/25/2005 13:30 56514.81 422.759 43 35.28 32

12/9/2005 3:07 274 12/9/2005 4:15 49466.36 370.033 44 25.75 38

11/8/2005 10:33 320 11/8/2005 15:15 47681.82 356.684 45 25.51 39

12/25/2005 10:07 266 12/25/2005 12:45 46465.55 347.586 46 11.30 53

4/20/2005 18:30 395 4/20/2005 19:45 45634.53 341.369 47 17.90 49

4/24/2005 0:20 2054 4/24/2005 16:30 42512.94 318.018 48 2.59 73

10/20/2005 22:53 606 10/21/2005 7:35 37724.05 282.195 49 21.24 43

1/30/2005 10:52 235 1/30/2005 13:00 36280.94 271.400 50 19.25 47

4/26/2005 19:37 424 4/27/2005 1:00 35896.33 268.522 51 11.12 54

5/7/2005 11:33 164 5/7/2005 13:30 34904.46 261.103 52 25.26 40

3/7/2005 21:15 574 3/8/2005 0:15 33735.74 252.360 53 3.09 71

12/26/2005 1:23 766 12/26/2005 6:15 33264.11 248.832 54 3.37 69

4/30/2005 4:15 308 4/30/2005 7:00 27349.80 204.590 55 8.36 56

11/24/2005 7:52 345 11/24/2005 9:30 26735.57 199.995 56 5.23 62

3/19/2005 22:50 1290 3/20/2005 7:30 26322.34 196.904 57 2.68 72

6/14/2005 18:45 78 6/14/2005 19:30 26192.73 195.935 58 14.22 51

11/9/2005 4:15 96 11/9/2005 4:30 23779.85 177.885 59 19.76 46

3/11/2005 7:31 766 3/11/2005 14:00 19946.57 149.210 60 5.21 64

6/17/2005 0:36 130 6/17/2005 1:30 19746.70 147.715 61 8.94 55

7/21/2005 14:39 46 7/21/2005 15:00 19523.92 146.049 62 30.44 35

3/12/2005 10:01 463 3/12/2005 12:30 19357.87 144.807 63 5.35 61

2/25/2005 9:50 668 2/25/2005 13:45 18591.23 139.072 64 3.25 70

6/16/2005 11:00 364 6/16/2005 11:35 15432.17 115.440 65 5.12 65

11/23/2005 17:38 288 11/23/2005 20:15 13831.33 103.465 66 5.23 63

8/26/2005 18:08 571 8/26/2005 21:45 11913.83 89.121 67 3.52 68

6/8/2005 21:00 68 6/8/2005 21:20 11867.46 88.774 68 5.71 58

2/8/2005 1:47 797 2/8/2005 12:30 11568.68 86.540 69 2.29 74

12/11/2005 11:24 420 12/11/2005 15:45 10021.05 74.962 70 2.18 75

11/6/2005 9:51 252 11/6/2005 10:00 9978.65 74.645 71 16.38 50

8/16/2005 5:06 213 8/16/2005 8:15 9614.21 71.919 72 4.58 66

8/5/2005 10:47 82 8/5/2005 12:00 5399.43 40.390 73 1.96 77

9/23/2005 2:45 39 9/23/2005 3:05 5056.17 37.823 74 5.47 60

10/28/2005 11:57 55 10/28/2005 12:30 4760.67 35.612 75 5.68 59

3/1/2005 2:56 517 3/1/2005 10:15 4558.13 34.097 76 0.27 104

5/21/2005 14:22 76 5/21/2005 15:15 4430.36 33.141 77 3.73 67

2/26/2005 9:15 222 2/26/2005 12:45 2962.48 22.161 78 0.87 83

2/24/2005 10:20 330 2/24/2005 10:30 2943.95 22.022 79 0.19 111

7/15/2005 17:22 71 7/15/2005 18:05 2064.50 15.444 80 1.98 76

2/22/2005 4:46 212 2/22/2005 6:05 2029.78 15.184 81 0.17 114

7/18/2005 18:30 34 7/18/2005 18:45 1966.86 14.713 82 1.27 79

6/6/2005 9:45 24 6/6/2005 10:00 1655.40 12.383 83 1.82 78

4/28/2005 18:18 211 4/28/2005 18:30 1510.70 11.301 84 0.32 99

2/3/2005 15:18 126 2/3/2005 17:15 1276.72 9.550 85 0.40 92

3/4/2005 13:16 53 3/4/2005 14:00 1081.55 8.091 86 0.68 84
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

5/24/2005 6:09 356 5/24/2005 6:30 1076.03 8.049 87 0.60 87
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

6/22/2005 5:06 28 6/22/2005 5:30 1066.42 7.977 88 0.94 81

3/25/2005 11:32 90 3/25/2005 12:15 1063.42 7.955 89 0.50 89

11/14/2005 0:00 19 11/14/2005 0:15 932.36 6.975 90 1.14 80

6/28/2005 18:46 20 6/28/2005 19:00 746.18 5.582 91 0.94 82

2/22/2005 20:45 25 2/22/2005 21:00 652.51 4.881 92 0.65 85

5/22/2005 20:04 28 5/22/2005 20:15 536.19 4.011 93 0.42 91

5/27/2005 20:46 18 5/27/2005 21:00 471.19 3.525 94 0.55 88

3/5/2005 11:00 24 3/5/2005 11:15 419.17 3.136 95 0.40 93

11/23/2005 0:06 13 11/23/2005 0:15 379.31 2.837 96 0.64 86

12/16/2005 14:32 17 12/16/2005 14:45 378.13 2.829 97 0.47 90

3/3/2005 13:01 22 3/3/2005 13:15 365.74 2.736 98 0.37 96

3/7/2005 13:16 22 3/7/2005 13:30 339.86 2.542 99 0.35 97

12/4/2005 14:16 29 12/4/2005 14:45 283.99 2.124 100 0.17 112

4/29/2005 6:02 18 4/29/2005 6:15 282.98 2.117 101 0.33 98

11/13/2005 15:04 26 11/13/2005 15:15 262.65 1.965 102 0.20 110

5/23/2005 3:22 15 5/23/2005 3:30 256.60 1.919 103 0.38 94

5/24/2005 20:54 113 5/24/2005 22:45 254.86 1.907 104 0.29 103

4/27/2005 14:19 15 4/27/2005 14:30 227.72 1.703 105 0.30 101

3/14/2005 10:18 18 3/14/2005 10:30 218.49 1.634 106 0.24 107

12/29/2005 9:52 12 12/29/2005 10:00 216.36 1.618 107 0.38 95

3/2/2005 15:34 17 3/2/2005 15:45 206.97 1.548 108 0.23 108

5/2/2005 4:22 11 5/2/2005 4:30 163.97 1.227 109 0.30 102

11/27/2005 6:37 10 11/27/2005 6:45 151.48 1.133 110 0.30 100

7/19/2005 5:38 10 7/19/2005 5:45 134.02 1.003 111 0.26 105

11/27/2005 17:08 8 11/27/2005 17:15 100.89 0.755 112 0.24 106

12/28/2005 15:24 7 12/28/2005 15:30 81.04 0.606 113 0.20 109

1/29/2005 22:39 7 1/29/2005 22:45 66.45 0.497 114 0.17 113

M-18 to M-28SW-E-0037.pdf



Exceedance Summary

Region Name M-18 to M-28 Results Summary

Structures within Region Number of Events: 115
Model ID M-18 to M-28.1 Peak Volume: 2,366,176 ft3

Structure Type Regional 17.70 MG
PWSA Sewershed N/A Total Volume: 16,589,694 ft3

Stream of Discharge Monongahela River 124.10 MG
NPDES Permit Number N/A Peak Rate: 320.35 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

M-18, M-20, M-21, M-22, M-23, M-24, M-26, M-
27, and M-28

Region 1

PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - M-18 to M-28 Region CSO Volume
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Figure 2 - M-18 to M-28 Region CSO Peak Overflow Rate
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E.3.9 M-18 TO M-28 REGION 

Description of Region 

The M-18 to M-28 Region is located along the south shore of the Monongahela River and 

consists of outfalls from 9 sewersheds from the central portion of the Arlington through 25th 

Street Sewershed, including South 22nd Street through South 34th Street..  This region consists of 

the following outfalls: 

• M-18, NPDES# 012CM18 

• M-20, NPDES# 012CM20 

• M-21, NPDES# 012DM21 

• M-22, NPDES# 012DM22 

• M-23, NPDES# 012HM23 

• M-24, no NPDES#  

• M-26, NPDES# 029KM26 

• M-27, NPDES# 029PM27 

• M-28, NPDES#  

 

The Region serves approximately 511 acres of commercial and residential property in the South 
Side of Pittsburgh.  Nearly all of the service area is combined sewer.  Attachment 1 – Tributary 
Area Map illustrates the location of the outfalls, regulators and tributary areas. 

 

The M-18 to M-28 Region typically experiences 115 overflow events during the Typical Year 

Baseline Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 17.70 MG.  The 

peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from the Region is approximately 320.35 CFS.  Figure 1 – M-18 to M-28 Region CSO Volume 

and Figure 2 – M-18 to M-28 Region CSO Peak Overflow Rate illustrate the CSO volume and 

peak flow characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 

SW-E-0038.pdf
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Figure 1 - M-18 to M-28 Region CSO Volume
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Figure 2 - M-18 to M-28 Region CSO Peak Overflow Rate
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A necessary component of storage and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall 029KM26.  There appears to be a limited amount of available space for 

potential storage or treatment facilities to the southeast of this outfall on a vacant piece of 

SW-E-0038.pdf
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property within an existing commercial development.  The site is generally bounded by the 

Monongahela River to the east, private property to south, west and north.  A tunnel storage 

alternative would require construction of a pump station and other facilities and an access shaft 

for a tunnel boring machine (TBM) near M-18.  Space would also be required near the end of the 

tunnel near M-28 for site access for a TBM.  Drop shafts would also be required along the length 

of the tunnel to get flow into the tunnel from the overflows.  There appears to be limited space 

near M-18 and M-28 for such facilities. 

 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4-M-18 to M-28 Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- M-18 to M-28 Region: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

SW-E-0038.pdf
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S3- M-18 to M-28 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4- M-18 to M-28 Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- M-18 to M-28 Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- M-18 to M-28 Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

T3- M-18 to M-28 Region: CSO Treatment Facility (CSOTF) 

SW-E-0038.pdf
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• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4- M-18 to M-28 Region: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 – M-18 to M-28 Region Alternative Costs, illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 

Figure 3 – M-18 to M-28 Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

Recommendations 

Based upon the above, for control level 0, it is recommended that Alternative CS4- M-18 to M-

28 Region: Sewer Separation be carried forward and re-evaluated with the results of the system-

wide alternatives analyses.  For control levels 1, 2, 4 and 6, it is recommended that Alternative 

S3 – M-18 to M-28 Region: Tunnel Storage be carried forward and re-evaluated with the results 

of the system-wide analysis.   

 

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of the 

recommended tunnel storage alternative. 

 

Significant Issues 

Sewer Separation requires space throughout the sewershed for pipe installation.  However, a 

large area for a facility would not be required.  There appears to be limited space available for 

the facilities required for a tunnel storage alternative for all control levels.  If not, it appears a 

significant amount of private property may need to be required to construct the facilities.  

SW-E-0038.pdf
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 511 acres of combined sewer area 
tributary to this region will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 

SW-E-0038.pdf
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Attachment 3 – Alternative Scoring Sheet 

 

Alternative Scoring Sheet - M-18 to M-28 Region - 0 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

5 5 5

3

5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4
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SW-E-0039.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

1 2 2 2
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

3 3 3

1

5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1

SW-E-0039.pdf



Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

4 4 4

5

Actual Scores

5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

21 1 1 1
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

1 1 1

1

Actual Scores

1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

2 2 2 2 2
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

42 3 2 1
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3

22

SW-E-0039.pdf



Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation

CS4-Separation
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.743

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.789

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.772

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk

SW-E-0039.pdf



Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.772

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.772

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.785

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.785

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.769

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.769

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.769

S3-Tunnel

S3-Tunnel
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.546

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.583

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.529

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.529

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.603

S4-Surf Tnk

S4-Surf Tnk
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.367

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.367

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.367

T1-Vortex

T1-Vortex

T1-Vortex
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.367

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.404

T1-Vortex

T1-Vortex
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP

T2-HREOP
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP
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Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF

SW-E-0039.pdf



Total Cost

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.398

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.434

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.398

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Cost

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.361

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.471

T4-Scr & Dis

T4-Scr & Dis

SW-E-0039.pdf



Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - O-29 to O-41 Region - 1 Overflow / Year
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Alternative Scoring Sheet - O-29 to O-41 Region - 2 Overflows / Year
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Alternative Scoring Sheet - O-29 to O-41 Region - 4 Overflows / Year
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Alternative Scoring Sheet - O-29 to O-41 Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 0
Peak Volume 2,547,439 CF

 19.05 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 1,039.35 CFS

671.70 MGD
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 0
Peak Volume 2,547,439 CF

 19.05 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 1,039.35 CFS

671.70 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                            1,081 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 216,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 470,884 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 942,000$                    
217,181,000$                                              

SEWER SEPARATION
Capital Costs - O-29 to O-41 Region 

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 0
Peak Volume 2,547,439 CF

 19.05 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 1,039.35 CFS

671.70 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 19.05 2,547,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 23.82 3,184,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 23 Input by Engineer
Tunnel Volume / Ft length (CF) 415.27                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,667                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 13 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 51,257,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 19.05 29.48 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,896,000$                 38,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 79.95 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,776,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 238,800 = ACH x Volume / 60

Construction Cost (Odor Control) 6,687,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 671.70 Ref: CSO Statistics

Construction Cost (Screening) 31,512,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 19.05 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 9.53 = Peak Vol/DW Time

Construction Cost 12,632,238$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 13                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 16,705,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 32,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 4,764 250 SF / MGD
Land Required - Odor Control (SF) 11,940 500 SF / 10,000 CFM
Land Required - Screening (SF) 167,925 250 SF / MGD
Land Required - Regulator (SF) 130,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 347,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 694,000$                    
124,421,238$                                              TOTAL CAPITAL COST

Capital Costs - O-29 to O-41 Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 0
Peak Volume 2,547,439 CF

 19.05 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 1,039.35 CFS

671.70 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 19.05 2,547,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 22.42 2,996,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 548 = (Vol / SWD * 1.5)1/2

Width (Ft) 366 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 22.50 3,008,520 Sufficient Volume
Tank Area (SF) 201,000 = Length x Width

Construction Cost (Storage Tank) 23,419,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 671.70 1039.35 = Peak Rate
Force Main Diameter (In) 178 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 83,599,000$               279,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 1039.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,494,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 22,470 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,049,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 671.70 Ref: CSO Statistics

Construction Cost (Screening) 31,512,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 19.05 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 9.53 = Peak Vol/DW Time

Construction Cost 12,632,238$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 303,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 606,000$                    
177,219,238$                                              TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-29 to O-41 Region 

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 0
Peak Volume 2,547,439 CF

 19.05 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 1,039.35 CFS

671.70 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 19.05 2,547,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 22.42 2,996,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 548 = (Vol / SWD * 1.5)1/2

Width (Ft) 366 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 22.50 3,008,520 Sufficient Volume
Tank Area (SF) 201,000 = Length x Width

Construction Cost (Storage Tank) 59,596,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 19.05 29.48 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,976,000$                 38,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 1039.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,494,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 224,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 6,376,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 671.70 Ref: CSO Statistics

Construction Cost (Screening) 31,512,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 19.05 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 9.53 = Peak Vol/DW Time

Construction Cost 12,632,238$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 303,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 606,000$                    
138,859,238$                                              TOTAL CAPITAL COST

Capital Costs - O-29 to O-41 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 0
Peak Volume 2,547,439 CF

 19.05 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 1,039.35 CFS

671.70 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 671.70 1,039.35                     Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 70

Construction Cost (Swirl / Vortex) 16,116,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 738.87 1143.28 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 187 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 91,794,000$               299,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 1039.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,019,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 100,950 = ACH x Volume / 60

Construction Cost (Odor Control) 3,406,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 671.70 Ref: CSO Statistics

Construction Cost (Screening) 31,512,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 738.87 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 424 203
Passes / Detention (Min) 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 5,442,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 697,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,394,000$                 
174,086,000$                                              TOTAL CAPITAL COST

Capital Costs - O-29 to O-41 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 0
Peak Volume 2,547,439 CF

 19.05 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 1,039.35 CFS

671.70 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 671.70 1039.35 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 112,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 474 OK =(Surf Area x 2)1/2

Width (Ft) 237 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 10.08 1,348,056

Construction Cost (CSOTF) 33,725,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 671.70 1039.35 = Peak Rate
Force Main Diameter (In) 178 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 83,599,000$               279,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 1039.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,022,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 101,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,410,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 671.70 Ref: CSO Statistics

Construction Cost (Screening) 31,512,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 671.70 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 405 193
Passes / Detention (Min) 7 15.04 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 5,140,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 10.08 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.04 = Peak Vol/DW Time

Construction Cost 10,449,365$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 277,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 554,000$                    
192,791,365$                                              

Capital Costs - O-29 to O-41 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 0
Peak Volume 2,547,439 CF

 19.05 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 1,039.35 CFS

671.70 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 671.70 1,039.35                     Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 7,910 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 127 OK =(Surf Area x 2)1/2

Width (Ft) 63 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 151,105,000$             
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 738.87 1143.28 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 187 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 91,794,000$               299,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 1039.35 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 192,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 9,600 = ACH x Volume / 60

Construction Cost (Odor Control) 539,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 671.70 Ref: CSO Statistics

Construction Cost (Screening) 31,512,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 738.87 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 424 203
Passes / Detention (Min) 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 5,442,000$                 11,773,000$               

Construction Cost (Disinfection) 17,215,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 334,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 668,000$                    
317,255,000$                                              

Capital Costs - O-29 to O-41 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 0
Peak Volume 2,547,439 CF

 19.05 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 1,039.35 CFS

671.70 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 671.70 1039.35 Ref: CSO Statistics

Construction Cost (Screening) 31,512,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 671.70 1039.35 = Peak Flow x % Req Pump
Force Main Diameter (In) 178 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 83,599,000$               279,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 1039.35 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 207,900 =CFS x 200
Odor Control Flow Rate (CFM) 10,400 = ACH x Volume / 60

Construction Cost (Odor Control) 574,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 671.70 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 405 193
Passes / Detention (Min) 7 15.04 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 5,140,000$                 10,827,000$               

Construction Cost (Disinfection) 15,967,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 95,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 190,000$                    
156,244,000$                                              

Capital Costs - O-29 to O-41 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 1
Peak Volume 1,848,673 CF

 13.83 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 739.79 CFS

478.11 MGD

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 1
Peak Volume 1,848,673 CF

 13.83 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 739.79 CFS

478.11 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,081 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 216,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 470,884 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 942,000$                    
217,142,000$                                              TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - O-29 to O-41 Region 

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 1
Peak Volume 1,848,673 CF

 13.83 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 739.79 CFS

478.11 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 13.83 1,849,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 17.29 2,311,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 19.5 Input by Engineer
Tunnel Volume / Ft length (CF) 298.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,742                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 13 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 38,627,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 13.83 21.40 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,548,000$                 34,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 56.91 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,467,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 173,350 = ACH x Volume / 60

Construction Cost (Odor Control) 5,203,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 478.11 Ref: CSO Statistics

Construction Cost (Screening) 22,549,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.83 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.91 = Peak Vol/DW Time

Construction Cost 11,360,069$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 13                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 16,705,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 32,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 3,457 250 SF / MGD
Land Required - Odor Control (SF) 8,668 500 SF / 10,000 CFM
Land Required - Screening (SF) 119,526 250 SF / MGD
Land Required - Regulator (SF) 130,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 294,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 588,000$                    
98,614,069$                                                

Capital Costs - O-29 to O-41 Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 1
Peak Volume 1,848,673 CF

 13.83 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 739.79 CFS

478.11 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 13.83 1,849,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 16.27 2,175,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 467 = (Vol / SWD * 1.5)1/2

Width (Ft) 312 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 16.35 2,185,560 Sufficient Volume
Tank Area (SF) 146,000 = Length x Width

Construction Cost (Storage Tank) 16,513,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 478.11 739.79 = Peak Rate
Force Main Diameter (In) 150 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 59,980,000$               219,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 739.79 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,263,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 16,320 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 817,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 478.11 Ref: CSO Statistics

Construction Cost (Screening) 22,549,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.83 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.91 = Peak Vol/DW Time

Construction Cost 11,360,069$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 225,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 450,000$                    
136,011,069$                                              TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-29 to O-41 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 1
Peak Volume 1,848,673 CF

 13.83 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 739.79 CFS

478.11 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 13.83 1,849,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 16.27 2,175,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 467 = (Vol / SWD * 1.5)1/2

Width (Ft) 312 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 16.35 2,185,560 Sufficient Volume
Tank Area (SF) 146,000 = Length x Width

Construction Cost (Storage Tank) 43,500,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 13.83 21.40 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,339,000$                 34,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 739.79 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,263,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 163,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 4,961,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 478.11 Ref: CSO Statistics

Construction Cost (Screening) 22,549,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.83 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.91 = Peak Vol/DW Time

Construction Cost 11,360,069$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 225,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 450,000$                    
110,316,069$                                              

Capital Costs - O-29 to O-41 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 1
Peak Volume 1,848,673 CF

 13.83 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 739.79 CFS

478.11 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 478.11 739.79                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 50

Construction Cost (Swirl / Vortex) 13,093,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 525.92 813.77 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 158 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 65,813,000$               235,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 739.79 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,442,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 72,100 = ACH x Volume / 60

Construction Cost (Odor Control) 2,616,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 478.11 Ref: CSO Statistics

Construction Cost (Screening) 22,549,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 525.92 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 358 171
Passes 7 15.05 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,439,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 496,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 992,000$                    
133,860,000$                                              

Capital Costs - O-29 to O-41 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 1
Peak Volume 1,848,673 CF

 13.83 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 739.79 CFS

478.11 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 478.11 739.79 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 79,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 400 OK =(Surf Area x 2)1/2

Width (Ft) 200 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 7.18 960,000

Construction Cost (CSOTF) 24,876,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 478.11 739.79 = Peak Rate
Force Main Diameter (In) 150 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 59,980,000$               219,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 739.79 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,440,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 72,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,613,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 478.11 Ref: CSO Statistics

Construction Cost (Screening) 22,549,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 478.11 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 341 164
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,192,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.83 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.91 = Peak Vol/DW Time

Construction Cost 11,360,069$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 198,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 396,000$                    
150,308,069$                                              

Capital Costs - O-29 to O-41 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 1
Peak Volume 1,848,673 CF

 13.83 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 739.79 CFS

478.11 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 478.11 739.79                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 5,630 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 107 OK =(Surf Area x 2)1/2

Width (Ft) 54 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 98,644,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 525.92 813.77 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 158 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 65,813,000$               235,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 739.79 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 139,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 6,950 = ACH x Volume / 60

Construction Cost (Odor Control) 418,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 478.11 Ref: CSO Statistics

Construction Cost (Screening) 22,549,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 525.92 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 358 171
Passes 7 15.05 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,439,000$                 8,767,000$                 

Construction Cost (Disinfection) 13,206,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 244,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 488,000$                    
225,476,000$                                              

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - O-29 to O-41 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 77

Number of Overflows / Year 1
Peak Volume 1,848,673 CF

 13.83 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 739.79 CFS

478.11 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 478.11 739.79 Ref: CSO Statistics

Construction Cost (Screening) 22,549,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 478.11 739.79 = Peak Flow x % Req Pump
Force Main Diameter (In) 150 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 59,980,000$               219,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 739.79 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 148,000 =CFS x 200
Odor Control Flow Rate (CFM) 7,400 = ACH x Volume / 60

Construction Cost (Odor Control) 439,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 478.11 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 341 164
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,192,000$                 8,111,000$                 

Construction Cost (Disinfection) 12,303,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 74,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 148,000$                    
119,761,000$                                              

Capital Costs - O-29 to O-41 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 2
Peak Volume 1,562,683 CF

 11.69 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 709.16 CFS

458.31 MGD

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 2
Peak Volume 1,562,683 CF

 11.69 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 709.16 CFS

458.31 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,081 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 216,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 470,884 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 942,000$                    
217,142,000$                                              TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - O-29 to O-41 Region 
SEWER SEPARATION

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 2
Peak Volume 1,562,683 CF

 11.69 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 709.16 CFS

458.31 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 11.69 1,563,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 14.61 1,954,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 18 Input by Engineer
Tunnel Volume / Ft length (CF) 254.34                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,683                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 13 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 33,813,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 11.69 18.09 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 24 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,949,000$                 32,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 54.55 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,931,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 146,550 = ACH x Volume / 60

Construction Cost (Odor Control) 4,561,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 458.31 Ref: CSO Statistics

Construction Cost (Screening) 21,632,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 11.69 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.84 = Peak Vol/DW Time

Construction Cost 10,839,733$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 13                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 16,705,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 32,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,922 250 SF / MGD
Land Required - Odor Control (SF) 7,328 500 SF / 10,000 CFM
Land Required - Screening (SF) 114,577 250 SF / MGD
Land Required - Regulator (SF) 130,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 287,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 574,000$                    
91,105,733$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - O-29 to O-41 Region 

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 2
Peak Volume 1,562,683 CF

 11.69 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 709.16 CFS

458.31 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 11.69 1,563,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 13.75 1,839,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 430 = (Vol / SWD * 1.5)1/2

Width (Ft) 287 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 13.85 1,851,150 Sufficient Volume
Tank Area (SF) 123,000 = Length x Width

Construction Cost (Storage Tank) 13,749,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 458.31 709.16 = Peak Rate
Force Main Diameter (In) 147 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 57,565,000$               213,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 709.16 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,759,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 13,800 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 716,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 458.31 Ref: CSO Statistics

Construction Cost (Screening) 21,632,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 11.69 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.84 = Peak Vol/DW Time

Construction Cost 10,839,733$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 193,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 386,000$                    
129,223,733$                                              TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-29 to O-41 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 2
Peak Volume 1,562,683 CF

 11.69 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 709.16 CFS

458.31 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 11.69 1,563,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 13.75 1,839,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 430 = (Vol / SWD * 1.5)1/2

Width (Ft) 287 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 13.85 1,851,150 Sufficient Volume
Tank Area (SF) 123,000 = Length x Width

Construction Cost (Storage Tank) 36,912,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 11.69 18.09 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 24 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,949,000$                 32,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 709.16 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,759,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 137,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 4,350,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 458.31 Ref: CSO Statistics

Construction Cost (Screening) 21,632,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 11.69 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.84 = Peak Vol/DW Time

Construction Cost 10,839,733$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 193,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 386,000$                    
101,223,733$                                              

Capital Costs - O-29 to O-41 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 2
Peak Volume 1,562,683 CF

 11.69 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 709.16 CFS

458.31 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 458.31 709.16                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 48

Construction Cost (Swirl / Vortex) 12,759,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 504.14 780.07 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 154 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 63,156,000$               227,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 709.16 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,385,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 69,250 = ACH x Volume / 60

Construction Cost (Odor Control) 2,535,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 458.31 Ref: CSO Statistics

Construction Cost (Screening) 21,632,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 504.14 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 351 168
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,328,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 476,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 952,000$                    
129,712,000$                                              

Capital Costs - O-29 to O-41 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 2
Peak Volume 1,562,683 CF

 11.69 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 709.16 CFS

458.31 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 458.31 709.16 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 76,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 392 OK =(Surf Area x 2)1/2

Width (Ft) 196 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 6.90 921,984

Construction Cost (CSOTF) 24,177,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 458.31 709.16 = Peak Rate
Force Main Diameter (In) 147 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 57,565,000$               213,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 709.16 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,383,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 69,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,532,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 458.31 Ref: CSO Statistics

Construction Cost (Screening) 21,632,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 458.31 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 334 160
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 4,087,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 11.69 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.84 = Peak Vol/DW Time

Construction Cost 10,839,733$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 190,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 380,000$                    
145,548,733$                                              

Capital Costs - O-29 to O-41 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 2
Peak Volume 1,562,683 CF

 11.69 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 709.16 CFS

458.31 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 458.31 709.16                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 5,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 105 OK =(Surf Area x 2)1/2

Width (Ft) 52 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 93,702,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 504.14 780.07 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 154 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 63,156,000$               227,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 709.16 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 131,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 6,550 = ACH x Volume / 60

Construction Cost (Odor Control) 399,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 458.31 Ref: CSO Statistics

Construction Cost (Screening) 21,632,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 504.14 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 351 168
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,328,000$                 8,489,000$                 

Construction Cost (Disinfection) 12,817,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 235,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 470,000$                    
216,526,000$                                              

Capital Costs - O-29 to O-41 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 2
Peak Volume 1,562,683 CF

 11.69 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 709.16 CFS

458.31 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 458.31 709.16 Ref: CSO Statistics

Construction Cost (Screening) 21,632,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 458.31 709.16 = Peak Flow x % Req Pump
Force Main Diameter (In) 147 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 57,565,000$               213,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 709.16 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 141,800 =CFS x 200
Odor Control Flow Rate (CFM) 7,090 = ACH x Volume / 60

Construction Cost (Odor Control) 425,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 458.31 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 334 160
Passes 7 15.07 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 4,087,000$                 7,807,000$                 

Construction Cost (Disinfection) 11,894,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 72,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
115,996,000$                                              

Capital Costs - O-29 to O-41 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 4
Peak Volume 1,012,768 CF

 7.58 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 570.67 CFS

368.81 MGD
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 4
Peak Volume 1,012,768 CF

 7.58 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 570.67 CFS

368.81 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,081 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 216,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 470,884 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 942,000$                    
217,142,000$                                              

Capital Costs - O-29 to O-41 Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 4
Peak Volume 1,012,768 CF

 7.58 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 570.67 CFS

368.81 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 7.58 1,013,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 9.47 1,266,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14.5 Input by Engineer
Tunnel Volume / Ft length (CF) 165.05                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,671                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 13 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 25,196,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.58 11.72 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,549,000$                 27,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 43.90 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,899,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 94,950 = ACH x Volume / 60

Construction Cost (Odor Control) 3,246,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 368.81 Ref: CSO Statistics

Construction Cost (Screening) 17,488,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.58 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.79 = Peak Vol/DW Time

Construction Cost 9,839,755$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 13                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 16,705,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 32,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,894 250 SF / MGD
Land Required - Odor Control (SF) 4,748 500 SF / 10,000 CFM
Land Required - Screening (SF) 92,202 250 SF / MGD
Land Required - Regulator (SF) 130,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 261,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 522,000$                    
75,572,755$                                                TOTAL CAPITAL COST

Capital Costs - O-29 to O-41 Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 4
Peak Volume 1,012,768 CF

 7.58 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 570.67 CFS

368.81 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.58 1,013,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 8.91 1,192,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 346 = (Vol / SWD * 1.5)1/2

Width (Ft) 231 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 8.97 1,198,890 Sufficient Volume
Tank Area (SF) 80,000 = Length x Width

Construction Cost (Storage Tank) 8,570,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 368.81 570.67 = Peak Rate
Force Main Diameter (In) 132 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 46,646,000$               184,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 570.67 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,788,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 8,940 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 509,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 368.81 Ref: CSO Statistics

Construction Cost (Screening) 17,488,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.58 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.79 = Peak Vol/DW Time

Construction Cost 9,839,755$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 132,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 264,000$                    
107,623,755$                                              TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-29 to O-41 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 4
Peak Volume 1,012,768 CF

 7.58 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 570.67 CFS

368.81 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.58 1,013,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 8.91 1,192,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 346 = (Vol / SWD * 1.5)1/2

Width (Ft) 231 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 8.97 1,198,890 Sufficient Volume
Tank Area (SF) 80,000 = Length x Width

Construction Cost (Storage Tank) 24,244,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.58 11.72 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,549,000$                 27,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 570.67 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,788,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 89,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,096,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 368.81 Ref: CSO Statistics

Construction Cost (Screening) 17,488,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.58 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.79 = Peak Vol/DW Time

Construction Cost 9,839,755$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 132,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 264,000$                    
81,630,755$                                                

Capital Costs - O-29 to O-41 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 4
Peak Volume 1,012,768 CF

 7.58 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 570.67 CFS

368.81 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 368.81 570.67                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 39

Construction Cost (Swirl / Vortex) 11,173,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 405.69 627.74 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 139 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 51,146,000$               197,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 570.67 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,125,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 56,250 = ACH x Volume / 60

Construction Cost (Odor Control) 2,154,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 368.81 Ref: CSO Statistics

Construction Cost (Screening) 17,488,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 405.69 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 315 150
Passes 7 15.05 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,799,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 383,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 766,000$                    
110,846,000$                                              

Capital Costs - O-29 to O-41 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 4
Peak Volume 1,012,768 CF

 7.58 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 570.67 CFS

368.81 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 368.81 570.67 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 61,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 352 OK =(Surf Area x 2)1/2

Width (Ft) 176 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 5.56 743,424

Construction Cost (CSOTF) 21,295,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 368.81 570.67 = Peak Rate
Force Main Diameter (In) 132 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 46,646,000$               184,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 570.67 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,115,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 55,750 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,139,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 368.81 Ref: CSO Statistics

Construction Cost (Screening) 17,488,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 368.81 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 300 144
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,588,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.58 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.79 = Peak Vol/DW Time

Construction Cost 9,839,755$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 154,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 308,000$                    
125,610,755$                                              

Capital Costs - O-29 to O-41 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 4
Peak Volume 1,012,768 CF

 7.58 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 570.67 CFS

368.81 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 368.81 570.67                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,340 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 94 OK =(Surf Area x 2)1/2

Width (Ft) 47 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 72,337,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 405.69 627.74 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 139 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 51,146,000$               197,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 570.67 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 106,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 5,300 = ACH x Volume / 60

Construction Cost (Odor Control) 338,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 368.81 Ref: CSO Statistics

Construction Cost (Screening) 17,488,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 405.69 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 315 150
Passes 7 15.05 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,799,000$                 7,042,000$                 

Construction Cost (Disinfection) 10,841,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 193,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 386,000$                    
176,856,000$                                              

Capital Costs - O-29 to O-41 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 4
Peak Volume 1,012,768 CF

 7.58 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 570.67 CFS

368.81 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 368.81 570.67 Ref: CSO Statistics

Construction Cost (Screening) 17,488,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 368.81 570.67 = Peak Flow x % Req Pump
Force Main Diameter (In) 132 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 46,646,000$               184,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 570.67 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 114,100 =CFS x 200
Odor Control Flow Rate (CFM) 5,710 = ACH x Volume / 60

Construction Cost (Odor Control) 359,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 368.81 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 300 144
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,588,000$                 6,529,000$                 

Construction Cost (Disinfection) 10,117,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 62,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 124,000$                    
99,041,000$                                                

Capital Costs - O-29 to O-41 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 6
Peak Volume 847,258 CF

 6.34 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 364.54 CFS

235.59 MGD

SW-E-0039.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 6
Peak Volume 847,258 CF

 6.34 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 364.54 CFS

235.59 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 1,081 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 216,200,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 470,884 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 942,000$                    
217,142,000$                                              

Capital Costs - O-29 to O-41 Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 6
Peak Volume 847,258 CF

 6.34 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 364.54 CFS

235.59 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 6.34 847,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 7.92 1,059,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 13.5 Input by Engineer
Tunnel Volume / Ft length (CF) 143.07                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,402                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 13 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 22,364,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.34 9.81 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,392,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 28.04 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,589,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 79,450 = ACH x Volume / 60

Construction Cost (Odor Control) 2,823,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 235.59 Ref: CSO Statistics

Construction Cost (Screening) 11,320,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.34 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.17 = Peak Vol/DW Time

Construction Cost 9,538,930$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 13                               Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 16,705,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 32,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,584 250 SF / MGD
Land Required - Odor Control (SF) 3,973 500 SF / 10,000 CFM
Land Required - Screening (SF) 58,897 250 SF / MGD
Land Required - Regulator (SF) 130,000                      Ref: 10,000 SF / Regulator
Land Required - Total (SF) 227,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 454,000$                    
65,621,930$                                                

Capital Costs - O-29 to O-41 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 6
Peak Volume 847,258 CF

 6.34 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 364.54 CFS

235.59 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.34 847,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.46 996,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 317 = (Vol / SWD * 1.5)1/2

Width (Ft) 211 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.50 1,003,305 Sufficient Volume
Tank Area (SF) 67,000 = Length x Width

Construction Cost (Storage Tank) 7,055,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 235.59 364.54 = Peak Rate
Force Main Diameter (In) 106 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 30,394,000$               139,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.54 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,494,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,470 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 443,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 235.59 Ref: CSO Statistics

Construction Cost (Screening) 11,320,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.34 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.17 = Peak Vol/DW Time

Construction Cost 9,538,930$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 114,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 228,000$                    
83,240,930$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - O-29 to O-41 Region 
SURFACE STORAGE TANK
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 6
Peak Volume 847,258 CF

 6.34 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 364.54 CFS

235.59 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.34 847,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.46 996,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 317 = (Vol / SWD * 1.5)1/2

Width (Ft) 211 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.50 1,003,305 Sufficient Volume
Tank Area (SF) 67,000 = Length x Width

Construction Cost (Storage Tank) 20,431,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.34 9.81 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,392,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.54 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,494,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 74,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,690,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 235.59 Ref: CSO Statistics

Construction Cost (Screening) 11,320,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.34 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.17 = Peak Vol/DW Time

Construction Cost 9,538,930$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 114,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 228,000$                    
70,747,930$                                                

Capital Costs - O-29 to O-41 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 6
Peak Volume 847,258 CF

 6.34 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 364.54 CFS

235.59 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 235.59 364.54                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 25

Construction Cost (Swirl / Vortex) 8,497,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 259.15 400.99 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 111 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 33,268,000$               147,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.54 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 721,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 36,050 = ACH x Volume / 60

Construction Cost (Odor Control) 1,520,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 235.59 Ref: CSO Statistics

Construction Cost (Screening) 11,320,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 259.15 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 252 120
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,904,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 245,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 490,000$                    
82,269,000$                                                

Capital Costs - O-29 to O-41 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 6
Peak Volume 847,258 CF

 6.34 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 364.54 CFS

235.59 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 235.59 364.54 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 39,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 281 OK =(Surf Area x 2)1/2

Width (Ft) 141 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 3.56 475,452

Construction Cost (CSOTF) 18,210,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 235.59 364.54 = Peak Rate
Force Main Diameter (In) 106 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 30,394,000$               139,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.54 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 713,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 35,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,506,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 235.59 Ref: CSO Statistics

Construction Cost (Screening) 11,320,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 235.59 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 240 115
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,743,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.34 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.17 = Peak Vol/DW Time

Construction Cost 9,538,930$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 100,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 200,000$                    
98,173,930$                                                

Capital Costs - O-29 to O-41 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 6
Peak Volume 847,258 CF

 6.34 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 364.54 CFS

235.59 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 235.59 364.54                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,780 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 76 OK =(Surf Area x 2)1/2

Width (Ft) 38 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 43,503,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 259.15 400.99 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 111 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 33,268,000$               147,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.54 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 69,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 3,450 = ACH x Volume / 60

Construction Cost (Odor Control) 242,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 235.59 Ref: CSO Statistics

Construction Cost (Screening) 11,320,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 259.15 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 252 120
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,904,000$                 4,879,000$                 

Construction Cost (Disinfection) 7,783,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 131,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 262,000$                    
120,648,000$                                              

Capital Costs - O-29 to O-41 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 77

Number of Overflows / Year 6
Peak Volume 847,258 CF

 6.34 MG
Total Volume 20,070,966 CF

 150.13 MG
Peak Rate 364.54 CFS

235.59 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 235.59 364.54 Ref: CSO Statistics

Construction Cost (Screening) 11,320,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 235.59 364.54 = Peak Flow x % Req Pump
Force Main Diameter (In) 106 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 30,394,000$               139,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 364.54 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            23,824,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 72,900 =CFS x 200
Odor Control Flow Rate (CFM) 3,650 = ACH x Volume / 60

Construction Cost (Odor Control) 252,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 235.59 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 240 115
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,743,000$                 4,531,000$                 

Construction Cost (Disinfection) 7,274,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 48,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 96,000$                      
73,598,000$                                                

Capital Costs - O-29 to O-41 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

O-29 to O-41 Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 19.05 $134,667 20 10.910 $1,469,205
Length (ft) 7667
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 13 $189,215 50 14.484 $2,740,506
Screening O&M Flow Rate (mgd) 671.70 $145,457 20 10.910 $1,586,930
Odor Control O&M Capacity (cfm) 238,800 $835,800 20 10.910 $9,118,527
Reserve / Replace 10% Gravity / 15% Pump $123,877

Total Annual O&M $1,308,000 Total PW O&M $15,075,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 671.70 $1,455,206 20 10.910 $15,876,207

No. Events / Yr 77
Const Cost ($) $23,419,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 672 $145,457 20 10.910 $1,586,930
Odor Control O&M Capacity (cfm) 22,470 $78,645 20 10.910 $858,012
Reserve / Replace 10% Gravity / 15% Pump $429,650

Total Annual O&M $1,786,000 Total PW O&M $20,284,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 19.05 $134,667 20 10.910 $1,469,205

No. Events / Yr 77
Const Cost ($) $59,596,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 672 $145,457 20 10.910 $1,586,930
Odor Control O&M Capacity (cfm) 224,700 $786,450 20 10.910 $8,580,122
Reserve / Replace 10% Gravity / 15% Pump $119,277

Total Annual O&M $1,263,000 Total PW O&M $14,599,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$35,536

$1,533,179

Tank O&M $196,299

Tunnel Storage

Tank O&M $105,856 14.48450

Tunnel Maintenance $2,454 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $2,843,11250
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Operation and Maintenance Costs

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 671.70 $1,455,206 20 10.910 $15,876,207
Sed. Basin O&M Flow Rate (mgd) 671.70 $75,566 50 14.484 $1,094,471
Screening O&M Flow Rate (mgd) 671.70 $145,457 20 10.910 $1,586,930
Disinfection O&M Flow Rate (mgd) 671.70 $848,401 20 10.910 $9,256,006
Odor Control O&M Capacity (cfm) 101,100.00 $353,850 20 10.910 $3,860,482
Reserve / Replace 10% Gravity / 15% Pump $450,053

Total Annual O&M $2,879,000 Total PW O&M $32,124,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 738.87 $1,550,882 20 10.910 $16,920,033
HREP O&M Flow Rate (mgd) 671.70 $1,071,195 20 10.910 $11,686,675
Screening O&M Flow Rate (mgd) 671.70 $145,457 20 10.910 $1,586,930
Disinfection O&M Flow Rate (mgd) 738.87 $899,120 20 10.910 $9,809,346
Odor Control O&M Capacity (cfm) 9,600.00 $33,600 20 10.910 $366,574
Reserve / Replace 10% Gravity / 15% Pump $887,506

Total Annual O&M $3,701,000 Total PW O&M $41,257,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 738.87 $1,550,882 20 10.910 $16,920,033
Swirl / Vortex O&M Flow Rate (mgd) 671.70 $75,566 20 10.910 $824,423
Screening O&M Flow Rate (mgd) 671.70 $145,457 20 10.910 $1,586,930
Disinfection O&M Flow Rate (mgd) 738.87 $899,120 20 10.910 $9,809,346
Odor Control O&M Capacity (cfm) 100,950.00 $353,325 20 10.910 $3,854,754
Reserve / Replace 10% Gravity / 15% Pump $506,216

Total Annual O&M $3,025,000 Total PW O&M $33,502,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 671.70 $1,455,206 20 10.910 $15,876,207
Screening O&M Flow Rate (mgd) 671.70 $145,457 20 10.910 $1,586,930
Disinfection O&M Flow Rate (mgd) 671.70 $848,401 20 10.910 $9,256,006
Odor Control O&M Capacity (cfm) 10,400.00 $36,400 20 10.910 $397,122
Reserve / Replace 10% Gravity / 15% Pump $442,339

Total Annual O&M $2,486,000 Total PW O&M $27,559,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 13.83 $108,700 20 10.910 $1,185,915

Length (ft) 7742
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 13 $189,215 50 14.484 $2,740,506
Screening O&M Flow Rate (mgd) 478.11 $88,785 20 10.910 $968,642
Odor Control O&M Capacity (cfm) 173,350 $606,725 20 10.910 $6,619,333
Reserve / Replace 10% Gravity / 15% Pump $89,961

Total Annual O&M $996,000 Total PW O&M $11,641,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 478.11 $1,159,521 20 10.910 $12,650,299

No. Events / Yr 77
Const Cost ($) $16,513,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 478 $88,785 20 10.910 $968,642
Odor Control O&M Capacity (cfm) 16,320 $57,120 20 10.910 $623,176
Reserve / Replace 10% Gravity / 15% Pump $308,274

Total Annual O&M $1,395,000 Total PW O&M $15,834,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 13.83 $108,700 20 10.910 $1,185,915

No. Events / Yr 77
Const Cost ($) $43,500,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 478 $88,785 20 10.910 $968,642
Odor Control O&M Capacity (cfm) 163,150 $571,025 20 10.910 $6,229,848
Reserve / Replace 10% Gravity / 15% Pump $88,450

Total Annual O&M $925,000 Total PW O&M $10,733,000

14.484 $1,283,120

14.484 $2,260,292

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $2,477 50 14.484 $35,883

Tank O&M

Tank O&M $156,059

Tunnel Storage

Surface Storage Tank

50

$88,591 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 478.11 $1,159,521 20 10.910 $12,650,299
Sed. Basin O&M Flow Rate (mgd) 478.11 $53,787 50 14.484 $779,027
Screening O&M Flow Rate (mgd) 478.11 $88,785 20 10.910 $968,642
Disinfection O&M Flow Rate (mgd) 478.11 $689,687 20 10.910 $7,524,443
Odor Control O&M Capacity (cfm) 72,000.00 $252,000 20 10.910 $2,749,305
Reserve / Replace 10% Gravity / 15% Pump $324,561

Total Annual O&M $2,244,000 Total PW O&M $24,996,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 525.92 $1,235,757 20 10.910 $13,482,028
HREP O&M Flow Rate (mgd) 478.11 $877,071 20 10.910 $9,568,792
Screening O&M Flow Rate (mgd) 478.11 $88,785 20 10.910 $968,642
Disinfection O&M Flow Rate (mgd) 525.92 $730,918 20 10.910 $7,974,267
Odor Control O&M Capacity (cfm) 6,950.00 $24,325 20 10.910 $265,384
Reserve / Replace 10% Gravity / 15% Pump $611,373

Total Annual O&M $2,957,000 Total PW O&M $32,870,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 525.92 $1,235,757 20 10.910 $13,482,028
Swirl / Vortex O&M Flow Rate (mgd) 478.11 $53,787 20 10.910 $586,812
Screening O&M Flow Rate (mgd) 478.11 $88,785 20 10.910 $968,642
Disinfection O&M Flow Rate (mgd) 525.92 $730,918 20 10.910 $7,974,267
Odor Control O&M Capacity (cfm) 72,100.00 $252,350 20 10.910 $2,753,123
Reserve / Replace 10% Gravity / 15% Pump $366,846

Total Annual O&M $2,362,000 Total PW O&M $26,132,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 478.11 $1,159,521 20 10.910 $12,650,299
Screening O&M Flow Rate (mgd) 478.11 $88,785 20 10.910 $968,642
Disinfection O&M Flow Rate (mgd) 478.11 $689,687 20 10.910 $7,524,443
Odor Control O&M Capacity (cfm) 7,400.00 $25,900 20 10.910 $282,567
Reserve / Replace 10% Gravity / 15% Pump $318,648

Total Annual O&M $1,964,000 Total PW O&M $21,745,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

SW-E-0039.pdf



Operation and Maintenance Costs

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 11.69 $97,155 20 10.910 $1,059,960

Length (ft) 7683
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 13 $189,215 50 14.484 $2,740,506
Screening O&M Flow Rate (mgd) 458.31 $83,761 20 10.910 $913,825
Odor Control O&M Capacity (cfm) 146,550 $512,925 20 10.910 $5,595,981
Reserve / Replace 10% Gravity / 15% Pump $83,277

Total Annual O&M $886,000 Total PW O&M $10,430,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 458.31 $1,127,217 20 10.910 $12,297,870

No. Events / Yr 77
Const Cost ($) $13,749,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 458 $83,761 20 10.910 $913,825
Odor Control O&M Capacity (cfm) 13,800 $48,300 20 10.910 $526,950
Reserve / Replace 10% Gravity / 15% Pump $295,652

Total Annual O&M $1,341,000 Total PW O&M $15,217,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 11.69 $97,155 20 10.910 $1,059,960

No. Events / Yr 77
Const Cost ($) $36,912,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 458 $83,761 20 10.910 $913,825
Odor Control O&M Capacity (cfm) 137,950 $482,825 20 10.910 $5,267,591
Reserve / Replace 10% Gravity / 15% Pump $82,703

Total Annual O&M $804,000 Total PW O&M $9,346,000

$1,183,039

$2,021,747

Tank O&M $81,681 50

Tank O&M $139,589 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $2,458 50 14.484 $35,607

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank

SW-E-0039.pdf



Operation and Maintenance Costs

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 458.31 $1,127,217 20 10.910 $12,297,870
Sed. Basin O&M Flow Rate (mgd) 458.31 $51,560 50 14.484 $746,768
Screening O&M Flow Rate (mgd) 458.31 $83,761 20 10.910 $913,825
Disinfection O&M Flow Rate (mgd) 458.31 $672,145 20 10.910 $7,333,060
Odor Control O&M Capacity (cfm) 69,150.00 $242,025 20 10.910 $2,640,478
Reserve / Replace 10% Gravity / 15% Pump $311,708

Total Annual O&M $2,177,000 Total PW O&M $24,244,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 504.14 $1,201,329 20 10.910 $13,106,428
HREP O&M Flow Rate (mgd) 458.31 $855,526 20 10.910 $9,333,737
Screening O&M Flow Rate (mgd) 458.31 $83,761 20 10.910 $913,825
Disinfection O&M Flow Rate (mgd) 504.14 $712,327 20 10.910 $7,771,443
Odor Control O&M Capacity (cfm) 6,550.00 $22,925 20 10.910 $250,110
Reserve / Replace 10% Gravity / 15% Pump $584,242

Total Annual O&M $2,876,000 Total PW O&M $31,960,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 504.14 $1,201,329 20 10.910 $13,106,428
Swirl / Vortex O&M Flow Rate (mgd) 458.31 $51,560 20 10.910 $562,512
Screening O&M Flow Rate (mgd) 458.31 $83,761 20 10.910 $913,825
Disinfection O&M Flow Rate (mgd) 504.14 $712,327 20 10.910 $7,771,443
Odor Control O&M Capacity (cfm) 69,250.00 $242,375 20 10.910 $2,644,297
Reserve / Replace 10% Gravity / 15% Pump $352,535

Total Annual O&M $2,292,000 Total PW O&M $25,351,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 458.31 $1,127,217 20 10.910 $12,297,870
Screening O&M Flow Rate (mgd) 458.31 $83,761 20 10.910 $913,825
Disinfection O&M Flow Rate (mgd) 458.31 $672,145 20 10.910 $7,333,060
Odor Control O&M Capacity (cfm) 7,090.00 $24,815 20 10.910 $270,730
Reserve / Replace 10% Gravity / 15% Pump $305,977

Total Annual O&M $1,908,000 Total PW O&M $21,121,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0039.pdf



Operation and Maintenance Costs

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 7.58 $72,715 20 10.910 $793,315

Length (ft) 7671
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 13 $189,215 50 14.484 $2,740,506
Screening O&M Flow Rate (mgd) 368.81 $62,832 20 10.910 $685,493
Odor Control O&M Capacity (cfm) 94,950 $332,325 20 10.910 $3,625,646
Reserve / Replace 10% Gravity / 15% Pump $66,796

Total Annual O&M $660,000 Total PW O&M $7,948,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 368.81 $974,919 20 10.910 $10,636,308

No. Events / Yr 77
Const Cost ($) $8,570,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 369 $62,832 20 10.910 $685,493
Odor Control O&M Capacity (cfm) 8,940 $31,290 20 10.910 $341,372
Reserve / Replace 10% Gravity / 15% Pump $239,268

Total Annual O&M $1,138,000 Total PW O&M $12,898,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 7.58 $72,715 20 10.910 $793,315

No. Events / Yr 77
Const Cost ($) $24,244,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 369 $62,832 20 10.910 $685,493
Odor Control O&M Capacity (cfm) 89,400 $312,900 20 10.910 $3,413,720
Reserve / Replace 10% Gravity / 15% Pump $66,388

Total Annual O&M $557,000 Total PW O&M $6,522,000

Tank O&M $107,919

Surface Storage Tank

50

$995,512

14.484 $1,563,052

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $2,455 50 14.484 $35,551

14.484Tank O&M $68,734

Tunnel Storage

Sub-Surface Storage 
Tank

SW-E-0039.pdf



Operation and Maintenance Costs

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 368.81 $974,919 20 10.910 $10,636,308
Sed. Basin O&M Flow Rate (mgd) 368.81 $41,491 50 14.484 $600,939
Screening O&M Flow Rate (mgd) 368.81 $62,832 20 10.910 $685,493
Disinfection O&M Flow Rate (mgd) 368.81 $588,819 20 10.910 $6,423,974
Odor Control O&M Capacity (cfm) 55,750.00 $195,125 20 10.910 $2,128,802
Reserve / Replace 10% Gravity / 15% Pump $253,460

Total Annual O&M $1,864,000 Total PW O&M $20,729,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 405.69 $1,039,018 20 10.910 $11,335,622
HREP O&M Flow Rate (mgd) 368.81 $752,909 20 10.910 $8,214,195
Screening O&M Flow Rate (mgd) 368.81 $62,832 20 10.910 $685,493
Disinfection O&M Flow Rate (mgd) 405.69 $624,019 20 10.910 $6,808,010
Odor Control O&M Capacity (cfm) 5,300.00 $18,550 20 10.910 $202,379
Reserve / Replace 10% Gravity / 15% Pump $464,252

Total Annual O&M $2,498,000 Total PW O&M $27,710,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 405.69 $1,039,018 20 10.910 $11,335,622
Swirl / Vortex O&M Flow Rate (mgd) 368.81 $41,491 20 10.910 $452,664
Screening O&M Flow Rate (mgd) 368.81 $62,832 20 10.910 $685,493
Disinfection O&M Flow Rate (mgd) 405.69 $624,019 20 10.910 $6,808,010
Odor Control O&M Capacity (cfm) 56,250.00 $196,875 20 10.910 $2,147,894
Reserve / Replace 10% Gravity / 15% Pump $287,630

Total Annual O&M $1,965,000 Total PW O&M $21,717,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 368.81 $974,919 20 10.910 $10,636,308
Screening O&M Flow Rate (mgd) 368.81 $62,832 20 10.910 $685,493
Disinfection O&M Flow Rate (mgd) 368.81 $588,819 20 10.910 $6,423,974
Odor Control O&M Capacity (cfm) 5,710.00 $19,985 20 10.910 $218,035
Reserve / Replace 10% Gravity / 15% Pump $248,619

Total Annual O&M $1,647,000 Total PW O&M $18,212,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

SW-E-0039.pdf



Operation and Maintenance Costs

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.34 $64,543 20 10.910 $704,161

Length (ft) 7402
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 13 $189,215 50 14.484 $2,740,506
Screening O&M Flow Rate (mgd) 235.59 $37,094 20 10.910 $404,694
Odor Control O&M Capacity (cfm) 79,450 $278,075 20 10.910 $3,033,781
Reserve / Replace 10% Gravity / 15% Pump $48,228

Total Annual O&M $572,000 Total PW O&M $6,966,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 235.59 $722,646 20 10.910 $7,884,028

No. Events / Yr 77
Const Cost ($) $7,055,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 236 $37,094 20 10.910 $404,694
Odor Control O&M Capacity (cfm) 7,470 $26,145 20 10.910 $285,240
Reserve / Replace 10% Gravity / 15% Pump $156,003

Total Annual O&M $851,000 Total PW O&M $9,671,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.34 $64,543 20 10.910 $704,161

No. Events / Yr 77
Const Cost ($) $20,431,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 236 $37,094 20 10.910 $404,694
Odor Control O&M Capacity (cfm) 74,700 $261,450 20 10.910 $2,852,404
Reserve / Replace 10% Gravity / 15% Pump $47,867

Total Annual O&M $462,000 Total PW O&M $5,434,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $2,369 50 14.484 $34,307

$1,424,987

Tank O&M $64,946

50

14.484 $940,65650

Tank O&M $98,386 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank

SW-E-0039.pdf



Operation and Maintenance Costs

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 235.59 $722,646 20 10.910 $7,884,028
Sed. Basin O&M Flow Rate (mgd) 235.59 $26,504 50 14.484 $383,870
Screening O&M Flow Rate (mgd) 235.59 $37,094 20 10.910 $404,694
Disinfection O&M Flow Rate (mgd) 235.59 $448,129 20 10.910 $4,889,064
Odor Control O&M Capacity (cfm) 35,650.00 $124,775 20 10.910 $1,361,288
Reserve / Replace 10% Gravity / 15% Pump $166,355

Total Annual O&M $1,360,000 Total PW O&M $15,089,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 259.15 $770,159 20 10.910 $8,402,386
HREP O&M Flow Rate (mgd) 235.59 $578,458 20 10.910 $6,310,938
Screening O&M Flow Rate (mgd) 235.59 $37,094 20 10.910 $404,694
Disinfection O&M Flow Rate (mgd) 259.15 $474,919 20 10.910 $5,181,340
Odor Control O&M Capacity (cfm) 3,450.00 $12,075 20 10.910 $131,738
Reserve / Replace 10% Gravity / 15% Pump $293,409

Total Annual O&M $1,873,000 Total PW O&M $20,725,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 259.15 $770,159 20 10.910 $8,402,386
Swirl / Vortex O&M Flow Rate (mgd) 235.59 $26,504 20 10.910 $289,155
Screening O&M Flow Rate (mgd) 235.59 $37,094 20 10.910 $404,694
Disinfection O&M Flow Rate (mgd) 259.15 $474,919 20 10.910 $5,181,340
Odor Control O&M Capacity (cfm) 36,050.00 $126,175 20 10.910 $1,376,562
Reserve / Replace 10% Gravity / 15% Pump $190,113

Total Annual O&M $1,435,000 Total PW O&M $15,844,000

O-29 to O-41 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 235.59 $722,646 20 10.910 $7,884,028
Screening O&M Flow Rate (mgd) 235.59 $37,094 20 10.910 $404,694
Disinfection O&M Flow Rate (mgd) 235.59 $448,129 20 10.910 $4,889,064
Odor Control O&M Capacity (cfm) 3,650.00 $12,775 20 10.910 $139,374
Reserve / Replace 10% Gravity / 15% Pump $162,944

Total Annual O&M $1,221,000 Total PW O&M $13,480,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0039.pdf



Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $217.2 $217,181,000 $0
1 $217.2 $217,181,000 $0
2 $217.2 $217,181,000 $0
4 $217.2 $217,181,000 $0
6 $217.2 $217,181,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $153.5 $138,859,238 $14,599,000
1 $121.0 $110,316,069 $10,733,000
2 $110.6 $101,223,733 $9,346,000
4 $88.2 $81,630,755 $6,522,000
6 $76.2 $70,747,930 $5,434,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $139.5 $124,421,238 $15,075,000
1 $110.3 $98,614,069 $11,641,000
2 $101.5 $91,105,733 $10,430,000
4 $83.5 $75,572,755 $7,948,000
6 $72.6 $65,621,930 $6,966,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $197.5 $177,219,238 $20,284,000
1 $151.8 $136,011,069 $15,834,000
2 $144.4 $129,223,733 $15,217,000
4 $120.5 $107,623,755 $12,898,000
6 $92.9 $83,240,930 $9,671,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $207.6 $174,086,000 $33,502,000
1 $160.0 $133,860,000 $26,132,000
2 $155.1 $129,712,000 $25,351,000
4 $132.6 $110,846,000 $21,717,000
6 $98.1 $82,269,000 $15,844,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $358.5 $317,255,000 $41,257,000
1 $258.3 $225,476,000 $32,870,000
2 $248.5 $216,526,000 $31,960,000
4 $204.6 $176,856,000 $27,710,000
6 $141.4 $120,648,000 $20,725,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $224.9 $192,791,365 $32,124,000
1 $175.3 $150,308,069 $24,996,000
2 $169.8 $145,548,733 $24,244,000
4 $146.3 $125,610,755 $20,729,000
6 $113.3 $98,173,930 $15,089,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $183.8 $156,244,000 $27,559,000
1 $141.5 $119,761,000 $21,745,000
2 $137.1 $115,996,000 $21,121,000
4 $117.3 $99,041,000 $18,212,000
6 $87.1 $73,598,000 $13,480,000

SW-E-0039.pdf



Cost Summary

Figure 3 – O-29 to O-41 Region Alternative Costs
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Exceedance Summary

Region Name O-29 to O-41 Results Summary

Structures within Region Number of Events: 77
Model ID O-29 to O-41.1 Peak Volume: 2,547,439 ft3

Structure Type Regional 19.06 MG
PWSA Sewershed N/A Total Volume: 20,070,966 ft3

Stream of Discharge Ohio River 150.14 MG
NPDES Permit Number N/A Peak Rate: 1039.35 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 2:12 2420 1/5/2005 14:45 2547438.87 19056.116 0 79.85 20

7/12/2005 19:00 125 7/12/2005 20:00 1848672.62 13828.995 1 1039.35 0

7/5/2005 16:15 132 7/5/2005 16:35 1562682.55 11689.647 2 739.79 1

8/20/2005 18:15 114 8/20/2005 18:30 1339736.15 10021.896 3 578.83 3

6/11/2005 17:30 77 6/11/2005 18:00 1012767.61 7576.008 4 709.16 2

11/14/2005 21:45 579 11/15/2005 4:15 883421.21 6608.432 5 136.74 13

7/15/2005 17:40 89 7/15/2005 18:00 847258.33 6337.916 6 570.67 4

1/11/2005 8:05 1199 1/12/2005 1:30 831922.39 6223.195 7 81.76 19

11/29/2005 2:05 725 11/29/2005 11:15 799391.18 5979.846 8 98.32 16

5/13/2005 22:35 159 5/13/2005 23:45 732398.66 5478.708 9 164.06 11

10/24/2005 13:15 1959 10/25/2005 3:50 718362.81 5373.713 10 48.14 27

2/14/2005 5:25 1058 2/14/2005 9:15 610229.88 4564.825 11 25.38 36

3/28/2005 9:10 690 3/28/2005 14:50 465535.03 3482.435 12 45.03 30

1/3/2005 8:55 744 1/3/2005 14:00 461876.71 3455.069 13 38.73 32

9/29/2005 5:20 123 9/29/2005 5:45 444860.55 3327.779 14 392.11 5

1/7/2005 7:01 1567 1/8/2005 5:15 432658.46 3236.502 15 89.72 17

4/1/2005 19:35 988 4/2/2005 6:35 367271.65 2747.376 16 46.41 29

7/26/2005 19:45 175 7/26/2005 20:00 360457.78 2696.404 17 364.54 6

4/22/2005 15:55 804 4/23/2005 4:00 356133.86 2664.059 18 177.46 9

8/29/2005 9:20 404 8/29/2005 13:45 351584.90 2630.031 19 159.06 12

5/11/2005 22:40 119 5/11/2005 23:00 339823.98 2542.053 20 108.02 15

1/13/2005 22:56 273 1/14/2005 2:15 321494.62 2404.941 21 78.43 21

11/9/2005 19:20 54 11/9/2005 19:30 239452.23 1791.222 22 256.57 7

5/14/2005 16:00 428 5/14/2005 16:15 214790.84 1606.743 23 169.14 10

5/28/2005 8:45 615 5/28/2005 9:15 161106.85 1205.160 24 59.63 25

3/23/2005 2:40 710 3/23/2005 12:45 159999.70 1196.878 25 30.51 35

2/9/2005 15:10 135 2/9/2005 16:45 137676.14 1029.886 26 82.97 18

3/24/2005 9:35 45 3/24/2005 9:45 132397.92 990.403 27 183.26 8

12/15/2005 11:10 574 12/15/2005 14:00 127901.61 956.768 28 60.86 24

2/20/2005 15:40 675 2/20/2005 20:05 120765.37 903.385 29 62.48 23

10/7/2005 7:35 354 10/7/2005 10:45 114652.76 857.660 30 43.21 31

7/25/2005 13:10 55 7/25/2005 13:30 113267.01 847.294 31 122.20 14

10/21/2005 18:55 207 10/21/2005 19:20 110959.61 830.033 32 22.98 39

O-29, O-30, O-31, O-32, O-33, O-34, O-35, O-36, 
O-37, O-38, O-39, O-40 and O-41

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

O-29 to O-41SW-E-0039.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

10/22/2005 15:55 151 10/22/2005 16:50 76595.75 572.975 33 32.18 34

7/17/2005 16:15 77 7/17/2005 16:35 73872.30 552.602 34 75.15 22

5/23/2005 16:20 54 5/23/2005 16:30 62499.18 467.525 35 37.87 33

11/16/2005 4:05 475 11/16/2005 4:20 57996.26 433.841 36 48.28 26

11/1/2005 15:05 182 11/1/2005 16:30 55683.49 416.540 37 21.32 40

5/20/2005 3:10 444 5/20/2005 6:40 49010.62 366.624 38 13.73 44

7/21/2005 14:25 50 7/21/2005 14:45 46190.05 345.525 39 46.76 28

6/14/2005 19:05 65 6/14/2005 19:10 42837.63 320.447 40 20.49 41

4/20/2005 18:55 204 4/20/2005 19:45 33118.98 247.747 41 16.15 42

2/16/2005 7:15 89 2/16/2005 8:20 29870.16 223.444 42 9.70 50

8/27/2005 15:20 50 8/27/2005 15:30 27479.24 205.558 43 23.25 38

10/22/2005 6:40 79 10/22/2005 7:25 25899.10 193.738 44 11.27 48

3/27/2005 17:00 84 3/27/2005 17:20 25813.92 193.101 45 12.70 46

6/10/2005 21:25 39 6/10/2005 21:35 21039.39 157.385 46 24.55 37

12/25/2005 10:55 184 12/25/2005 13:10 20095.85 150.327 47 5.54 55

9/26/2005 7:05 195 9/26/2005 9:50 18915.18 141.495 48 11.91 47

11/9/2005 4:20 75 11/9/2005 4:30 14926.35 111.657 49 13.58 45

8/26/2005 20:55 49 8/26/2005 21:20 14183.06 106.096 50 9.85 49

4/30/2005 4:50 138 4/30/2005 6:50 13781.68 103.094 51 4.91 58

6/28/2005 18:10 64 6/28/2005 18:15 9800.63 73.314 52 14.23 43

5/7/2005 13:15 35 5/7/2005 13:30 7394.84 55.317 53 8.46 51

8/8/2005 8:50 73 8/8/2005 9:00 7341.56 54.919 54 4.98 56

5/14/2005 8:35 80 5/14/2005 9:35 7090.70 53.042 55 4.25 60

1/13/2005 3:38 323 1/13/2005 5:00 6758.12 50.554 56 0.90 72

10/21/2005 7:20 35 10/21/2005 7:30 5854.36 43.794 57 6.78 53

3/20/2005 7:15 45 3/20/2005 7:45 5606.49 41.939 58 4.54 59

4/27/2005 0:25 92 4/27/2005 1:00 4750.23 35.534 59 1.70 69

6/3/2005 9:05 40 6/3/2005 9:15 4630.30 34.637 60 4.93 57

11/6/2005 13:55 25 11/6/2005 14:00 4265.79 31.910 61 7.73 52

11/8/2005 15:00 40 11/8/2005 15:15 4079.90 30.520 62 3.30 61

1/30/2005 11:15 144 1/30/2005 13:25 3581.93 26.795 63 3.13 63

4/3/2005 1:50 284 4/3/2005 6:20 3202.72 23.958 64 3.18 62

5/24/2005 21:30 20 5/24/2005 21:35 3106.53 23.238 65 6.24 54

8/16/2005 6:40 30 8/16/2005 6:45 3082.22 23.057 66 2.66 65

10/24/2005 2:40 54 10/24/2005 3:00 2079.70 15.557 67 1.00 70

8/5/2005 11:20 32 8/5/2005 11:30 1804.13 13.496 68 1.81 68

4/23/2005 11:55 25 4/23/2005 12:00 1799.17 13.459 69 2.88 64

11/23/2005 20:00 28 11/23/2005 20:15 1732.24 12.958 70 1.90 67

3/8/2005 0:40 74 3/8/2005 0:50 1281.87 9.589 71 0.49 74

10/26/2005 8:55 114 10/26/2005 9:00 1242.51 9.295 72 2.14 66

11/24/2005 9:25 24 11/24/2005 9:30 593.02 4.436 73 0.94 71

6/17/2005 2:10 26 6/17/2005 2:30 569.01 4.256 74 0.57 73

1/22/2005 11:20 29 1/22/2005 11:25 514.95 3.852 75 0.47 75

12/31/2005 22:56 11 12/31/2005 23:00 44.99 0.337 76 0.12 76

O-29 to O-41SW-E-0039.pdf



Exceedance Summary

Region Name O-29 to O-41 Results Summary

Structures within Region Number of Events: 77
Model ID O-29 to O-41.1 Peak Volume: 2,547,439 ft3

Structure Type Regional 19.06 MG
PWSA Sewershed N/A Total Volume: 20,070,966 ft3

Stream of Discharge Ohio River 150.14 MG
NPDES Permit Number N/A Peak Rate: 1039.35 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

O-29, O-30, O-31, O-32, O-33, O-34, O-35, O-
36, O-37, O-38, O-39, O-40 and O-41

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - O-29 to O-41 Region CSO Volume
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Figure 2 - O-29 to O-41 Region CSO Peak Overflow Rate
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E.3.10 O-29 TO O-41 REGION 

Description of Region 

The O-29 to O-41 Region is located along the northern bank of the Ohio River and consists of 

outfalls from the Doerr, Superior, Island Avenue, Adams Street and Pennsylvania Avenue 

sewersheds.  It consists of the following outfalls: 

• O-29, NPDES#044RO29 

• O-30, NPDES#021DO30 

• O-31, NPDES#021HO31 

• O-32, NPDES#021HO32 

• O-33, NPDES#021MO33 

• O-34, NPDES#021MO34 

• O-35, NPDES#021SO35 

• O-36, NPDES#021SO36 

• O-37, NPDES#007AO37 

• O-38, NPDES#007AO38 

• O-39, NPDES#007EO39 

• O-40, NPDES#007FO40 

• O-41, NPDES#007KO41 

 

The Region serves approximately 1,081 acres of commercial and residential property in the 
North Side of Pittsburgh.  The Region’s collection and conveyance system consists of 225,445 
linear feet (42.7 miles) of sewers and 1,205 manholes.  Nearly all of the service area is combined 
sewer.  Attachment 1 – Tributary Area Map illustrates the location of the outfalls, regulators and 
tributary areas. 

 

The Region typically experiences 77 overflow events during the Typical Year Baseline 

Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 19.06 MG.  The 
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peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from the Region is approximately 1,039.35 CFS.  Figure 1 – O-29 to O-41 Region CSO Volume 

and Figure 2 – O-29 to O-41 Region CSO Peak Overflow Rate illustrate the CSO volume and 

peak flow characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 

 
 

Figure 1 - O-29 to O-41 Region CSO Volume
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Figure 2 - O-29 to O-41 Region CSO Peak Overflow Rate
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A necessary component of storage tank and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall 021MO33.  There appears to be a limited amount of available space for 

potential storage or treatment facilities in the vicinity of outfall 021MO33.  Critical infrastructure 

in this area includes existing parking facilities, warehouse buildings and roadways.  An existing 

parking facility is located north of the end of Adams Street that may be able to be procured for a 

storage or treatment facility.  The site is generally bounded by the Ohio River to the west, and 

private development to the north, south and east.  A tunnel storage alternative would require 

construction of a pump station and other facilities and an access shaft for a tunnel boring 

machine (TBM) near O-29.  Space would also be required near the end of the tunnel near O-41 

for site access for a TBM.  Drop shafts would also be required along the length of the tunnel to 

get flow into the tunnel from the overflows.  There appears to be limited space near O-29 and O-

41 for such facilities. 

 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4-O-29 to O-41 Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

SW-E-0040.pdf
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 S2- O-29 to O-41 Region: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

S3- O-29 to O-41 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4- O-29 to O-41 Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- O-29 to O-41 Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- O-29 to O-41 Region: High Rate End of Pipe Treatment (HREOP) 

SW-E-0040.pdf
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• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

T3- O-29 to O-41 Region: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4- O-29 to O-41 Region: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 – O-29 to O-41 Region Alternative Costs, illustrate the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 

SW-E-0040.pdf
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Figure 3 – O-29 to O-41 Region Alternative Costs

$0

$50

$100

$150

$200

$250

$300

$350

$400

0 1 2 4 6
Level of Control: Untreated Overflows / Year

Pr
es

en
t W

or
th

 C
os

t (
m

illi
on

)
CS4-Separation

S2-Sub Surf Tnk

S3-Tunnel

S4-Surf Tnk

T1-Vortex

T2-HREOP

T3-CSOTF

T4-Scr & Dis

 

 

The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

Recommendations 

Based upon the above, for control level 0 it is recommended that Alternative S3-O-29 to O-41 

Region: Tunnel Storage be carried forward and re-evaluated with the results of the system-wide 

alternatives analyses.  For control levels 1, 2, 4, and 6 it is recommended that Alternative S2- O-

29 to O-41 Region: Sub-Surface Storage be carried forward and re-evaluated with the results of 

the system-wide alternatives analyses. 

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation locations for 

required facilities for the recommended alternative. 
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Significant Issues 

For tunnel storage, consolidation pipes, access shafts for the TBM, a pump station, several drop 

shafts, and other facilities are required to convey flow to the tunnel and the ALCOSAN 

Treatment Plant.  Private property will need to be procured for the construction of these 

facilities.  

SW-E-0040.pdf
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 1,325 acres of combined sewer area 
tributary to this outfall will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 

SW-E-0040.pdf
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Attachment 3 – Alternative Scoring Sheet 

 
 

Alternative Scoring Sheet - O-29 to O-41 Region - 0 Overflows / Year
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Alternative Scoring Sheet - O-29 to O-41 Region - 1 Overflow / Year

0.622

0.789

0.785

0.583

0.367

0.230

0.348

0.434

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

Al
te

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - O-29 to O-41 Region - 2 Overflows / Year
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Alternative Scoring Sheet - O-29 to O-41 Region - 4 Overflows / Year
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Alternative Scoring Sheet - O-29 to O-41 Region - 6 Overflows / Year
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Objective Summary

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Summary

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

3 3 3 3 3

1 1 1 1

5
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Objective Summary

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Summary

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

5 5 5

1

5

55
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Objective Summary

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Summary

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Summary

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

1 2 2 2

3
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Objective Summary

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Summary

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5

33
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Objective Summary

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Summary

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Summary

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Summary

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Summary

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

3 3 3

1

5

33
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Objective Summary

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Summary

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Summary

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Summary

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Summary

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

4 4 4

5

Actual Scores

5 5 5

44
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Objective Summary

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Summary

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

54 5 5 5
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Objective Summary

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Summary

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

SW-E-0041.pdf



Objective Summary

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Summary

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 4
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Objective Summary

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

32 2 3 3
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Objective Summary

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Summary

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Summary

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

1 1 1

1

Actual Scores

1 1 1

11
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Objective Summary

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 2

SW-E-0041.pdf



Objective Summary

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Summary

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Summary

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

2 2 2 2 2
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Objective Summary

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Summary

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Summary

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 5 5 5
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Objective Summary

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Summary

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Summary

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3

22
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Objective Summary

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.505

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.514

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.497

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.497

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.497

S2-Sub Surf Tnk

S2-Sub Surf Tnk

SW-E-0041.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.510

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.510

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.494

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.578

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.578

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.561

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.561

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.561

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.606

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.642

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.610

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.610

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.578

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.395

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.331

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.336

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.304

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.304

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.476

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.476

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.476

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.444

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.412

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.661

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.661

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.661

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.661

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.629

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - Streets Run Region - 1 Overflow / Year
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Alternative Scoring Sheet - Streets Run Region - 2 Overflows / Year
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Alternative Scoring Sheet - Streets Run Region - 4 Overflows / Year
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Alternative Scoring Sheet - Streets Run Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 0
Peak Volume 7,138,325 CF

 53.39 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 70.29 CFS

45.42 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 11,755                        Input by Engineer
Peak Flow (CFS) 17.57 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,839,000$                 
Peak Flow (CFS) 35.14 50% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,460,000$                 
Peak Flow (CFS) 52.71 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,682,000$                 
Peak Flow (CFS) 70.29 100% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,682,000$                 

Construction Cost (Consolidation Sewers) 11,663,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 66 
Number Connections                                   1 Input by Engineer, Total 49"-72" Connx

Subtotal  $                    132,000 Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 132,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 587,750                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,176,000$                 
12,971,000$                                                

Capital Costs - Streets Run Region 

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 0
Peak Volume 7,138,325 CF

 53.39 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 70.29 CFS

45.42 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                            7,024 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                                 -   Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 1,053,600,000$          
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 3,059,654 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 6,119,000$                 
1,059,758,000$                                           

SEWER SEPARATION
Capital Costs - Streets Run Region 

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 0
Peak Volume 7,138,325 CF

 53.39 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 70.29 CFS

45.42 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 53.39 7,138,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 66.74 8,923,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 30.00                          Ref: Tunnel diameter
Tunnel Length (Ft) 297,433                      = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 3,569,816,000$          OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 53.39 82.62 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 50 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,786,000$               60,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 17.57 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 13,385,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 669,250 = ACH x Volume / 60

Construction Cost (Odor Control) 14,997,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 45.42 Ref: CSO Statistics

Construction Cost (Screening) 2,515,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 53.39 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 26.70 = Peak Vol/DW Time

Construction Cost 21,019,308$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 13,349 250 SF / MGD
Land Required - Odor Control (SF) 33,463 500 SF / 10,000 CFM
Land Required - Screening (SF) 11,356 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 108,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 216,000$                    
3,627,549,308$                                           TOTAL CAPITAL COST

Capital Costs - Streets Run Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 0
Peak Volume 7,138,325 CF

 53.39 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 70.29 CFS

45.42 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 53.39 7,138,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 62.82 8,398,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 917 = (Vol / SWD * 1.5)1/2

Width (Ft) 612 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 62.97 8,418,060 Sufficient Volume
Tank Area (SF) 561,000 = Length x Width

Construction Cost (Storage Tank) 71,994,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 45.42 70.29 = Peak Rate
Force Main Diameter (In) 46 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,193,000$                 55,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 70.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 12,597,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 62,990 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 2,353,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 45.42 Ref: CSO Statistics

Construction Cost (Screening) 2,515,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 53.39 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 26.70 = Peak Vol/DW Time

Construction Cost 21,019,308$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 815,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,630,000$                 
120,029,308$                                              TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Streets Run Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 0
Peak Volume 7,138,325 CF

 53.39 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 70.29 CFS

45.42 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 53.39 7,138,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 62.82 8,398,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 917 = (Vol / SWD * 1.5)1/2

Width (Ft) 612 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 62.97 8,418,060 Sufficient Volume
Tank Area (SF) 561,000 = Length x Width

Construction Cost (Storage Tank) 165,351,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 53.39 82.62 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 50 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,166,000$                 60,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 70.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 12,597,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 629,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 14,300,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 45.42 Ref: CSO Statistics

Construction Cost (Screening) 2,515,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 53.39 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 26.70 = Peak Vol/DW Time

Construction Cost 21,019,308$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 815,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,630,000$                 
226,311,308$                                              TOTAL CAPITAL COST

Capital Costs - Streets Run Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 0
Peak Volume 7,138,325 CF

 53.39 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 70.29 CFS

45.42 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 45.42 70.29                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 5

Construction Cost (Swirl / Vortex) 3,108,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 49.97 77.31 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 49 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,747,000$                 58,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 70.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 144,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 7,200 = ACH x Volume / 60

Construction Cost (Odor Control) 430,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 45.42 Ref: CSO Statistics

Construction Cost (Screening) 2,515,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 49.97 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 111 53
Passes / Detention (Min) 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,282,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 47,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 94,000$                      
28,504,000$                                                TOTAL CAPITAL COST

Capital Costs - Streets Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 0
Peak Volume 7,138,325 CF

 53.39 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 70.29 CFS

45.42 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 45.42 70.29 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 7,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 124 OK =(Surf Area x 2)1/2

Width (Ft) 62 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.69 92,256

Construction Cost (CSOTF) 16,385,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 45.42 70.29 = Peak Rate
Force Main Diameter (In) 46 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,193,000$                 55,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 70.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 138,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 6,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 416,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 45.42 Ref: CSO Statistics

Construction Cost (Screening) 2,515,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 45.42 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 106 51
Passes / Detention (Min) 5 15.38 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,206,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.69 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.35 = Peak Vol/DW Time

Construction Cost 8,167,488$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 23,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 46,000$                      
49,253,488$                                                

Capital Costs - Streets Run Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 0
Peak Volume 7,138,325 CF

 53.39 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 70.29 CFS

45.42 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 45.42 70.29                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 540 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 34 OK =(Surf Area x 2)1/2

Width (Ft) 17 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 8,494,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 49.97 77.31 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 49 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,747,000$                 58,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 70.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 14,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 700 = ACH x Volume / 60

Construction Cost (Odor Control) 69,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 45.42 Ref: CSO Statistics

Construction Cost (Screening) 2,515,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 49.97 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 111 53
Passes / Detention (Min) 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,282,000$                 1,320,000$                 

Construction Cost (Disinfection) 2,602,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 43,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 86,000$                      
34,841,000$                                                

Capital Costs - Streets Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 0
Peak Volume 7,138,325 CF

 53.39 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 70.29 CFS

45.42 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 45.42 70.29 Ref: CSO Statistics

Construction Cost (Screening) 2,515,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 45.42 70.29 = Peak Flow x % Req Pump
Force Main Diameter (In) 46 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,193,000$                 55,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 70.29 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 14,100 =CFS x 200
Odor Control Flow Rate (CFM) 710 = ACH x Volume / 60

Construction Cost (Odor Control) 70,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 45.42 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 106 51
Passes / Detention (Min) 5 15.38 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,206,000$                 1,245,000$                 

Construction Cost (Disinfection) 2,451,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 27,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
25,608,000$                                                

Capital Costs - Streets Run Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 1
Peak Volume 2,332,410 CF

 17.45 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 39.27 CFS

25.38 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 11,755                        Width of Sewershed along Riverline
Peak Flow (CFS) 17.57 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,839,000$                 
Peak Flow (CFS) 35.14 50% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,460,000$                 
Peak Flow (CFS) 52.71 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,682,000$                 
Peak Flow (CFS) 70.29 100% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,682,000$                 

Construction Cost (Consolidation Sewers) 11,663,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 66 
Number Connections                                   1 Input by Engineer, Total 49"-72" Connx

Subtotal  $                    132,000 Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 132,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 587,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,176,000$                 
12,971,000$                                                

Capital Costs - Streets Run Region 

1 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 1
Peak Volume 2,332,410 CF

 17.45 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 39.27 CFS

25.38 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 7,024 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 1,053,600,000$          
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 3,059,654 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 6,119,000$                 
1,059,719,000$                                           TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Streets Run Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 1
Peak Volume 2,332,410 CF

 17.45 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 39.27 CFS

25.38 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 17.45 2,332,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 21.81 2,915,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 18 Input by Engineer
Tunnel Volume / Ft length (CF) 254.34                        Ref: Tunnel diameter
Tunnel Length (Ft) 11,461                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 50,442,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.45 27.00 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,481,000$                 37,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 9.82 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,373,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 218,650 = ACH x Volume / 60

Construction Cost (Odor Control) 6,241,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 25.38 Ref: CSO Statistics

Construction Cost (Screening) 1,587,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.45 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.72 = Peak Vol/DW Time

Construction Cost 12,240,634$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 4,362 250 SF / MGD
Land Required - Odor Control (SF) 10,933 500 SF / 10,000 CFM
Land Required - Screening (SF) 6,344 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 72,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
80,312,634$                                                

Capital Costs - Streets Run Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 1
Peak Volume 2,332,410 CF

 17.45 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 39.27 CFS

25.38 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.45 2,332,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.53 2,744,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 525 = (Vol / SWD * 1.5)1/2

Width (Ft) 350 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 20.62 2,756,250 Sufficient Volume
Tank Area (SF) 184,000 = Length x Width

Construction Cost (Storage Tank) 21,273,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 25.38 39.27 = Peak Rate
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,748,000$                 43,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 39.27 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,116,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 20,580 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 979,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 25.38 Ref: CSO Statistics

Construction Cost (Screening) 1,587,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.45 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.72 = Peak Vol/DW Time

Construction Cost 12,240,634$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 279,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 558,000$                    
54,698,634$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Streets Run Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 1
Peak Volume 2,332,410 CF

 17.45 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 39.27 CFS

25.38 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 17.45 2,332,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 20.53 2,744,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 525 = (Vol / SWD * 1.5)1/2

Width (Ft) 350 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 20.62 2,756,250 Sufficient Volume
Tank Area (SF) 184,000 = Length x Width

Construction Cost (Storage Tank) 54,643,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 17.45 27.00 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 29 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,780,000$                 37,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 39.27 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,116,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 205,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 5,951,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 25.38 Ref: CSO Statistics

Construction Cost (Screening) 1,587,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.45 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.72 = Peak Vol/DW Time

Construction Cost 12,240,634$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 279,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 558,000$                    
92,066,634$                                                

Capital Costs - Streets Run Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 1
Peak Volume 2,332,410 CF

 17.45 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 39.27 CFS

25.38 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 25.38 39.27                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 3

Construction Cost (Swirl / Vortex) 2,178,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 27.92 43.19 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 36 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,057,000$                 44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 39.27 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 87,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 4,350 = ACH x Volume / 60

Construction Cost (Odor Control) 290,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 25.38 Ref: CSO Statistics

Construction Cost (Screening) 1,587,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 27.92 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 83 40
Passes 3 15.37 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 896,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 26,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
23,374,000$                                                

Capital Costs - Streets Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 1
Peak Volume 2,332,410 CF

 17.45 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 39.27 CFS

25.38 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 25.38 39.27 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 94 OK =(Surf Area x 2)1/2

Width (Ft) 47 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.40 53,016

Construction Cost (CSOTF) 16,370,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 25.38 39.27 = Peak Rate
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,748,000$                 43,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 39.27 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 80,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 271,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 25.38 Ref: CSO Statistics

Construction Cost (Screening) 1,587,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 25.38 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 79 38
Passes 3 15.29 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 848,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 17.45 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 8.72 = Peak Vol/DW Time

Construction Cost 12,240,634$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 15,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 30,000$                      
49,407,634$                                                

Capital Costs - Streets Run Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 1
Peak Volume 2,332,410 CF

 17.45 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 39.27 CFS

25.38 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 25.38 39.27                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 25 OK =(Surf Area x 2)1/2

Width (Ft) 13 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 5,225,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 27.92 43.19 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 36 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,057,000$                 44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 39.27 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 400 = ACH x Volume / 60

Construction Cost (Odor Control) 45,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 25.38 Ref: CSO Statistics

Construction Cost (Screening) 1,587,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 27.92 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 83 40
Passes 3 15.37 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 896,000$                    775,000$                    

Construction Cost (Disinfection) 1,671,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 34,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 68,000$                      
26,967,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Streets Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 62

Number of Overflows / Year 1
Peak Volume 2,332,410 CF

 17.45 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 39.27 CFS

25.38 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 25.38 39.27 Ref: CSO Statistics

Construction Cost (Screening) 1,587,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 25.38 39.27 = Peak Flow x % Req Pump
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,748,000$                 43,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 39.27 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,900 =CFS x 200
Odor Control Flow Rate (CFM) 400 = ACH x Volume / 60

Construction Cost (Odor Control) 45,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 25.38 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 79 38
Passes 3 15.29 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 848,000$                    725,000$                    

Construction Cost (Disinfection) 1,573,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 25,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
21,316,000$                                                

Capital Costs - Streets Run Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 2
Peak Volume 1,410,795 CF

 10.55 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 35.91 CFS

23.21 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 11,755                        Width of Sewershed along Riverline
Peak Flow (CFS) 17.57 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,839,000$                 
Peak Flow (CFS) 35.14 50% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,460,000$                 
Peak Flow (CFS) 52.71 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,682,000$                 
Peak Flow (CFS) 70.29 100% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,682,000$                 

Construction Cost (Consolidation Sewers) 11,663,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 66 
Number Connections                                   1 Input by Engineer, Total 49"-72" Connx

Subtotal  $                    132,000 Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 132,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 587,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,176,000$                 
12,971,000$                                                

Capital Costs - Streets Run Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 2
Peak Volume 1,410,795 CF

 10.55 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 35.91 CFS

23.21 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 7,024 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 1,053,600,000$          
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 3,059,654 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 6,119,000$                 
1,059,719,000$                                           TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - Streets Run Region 
SEWER SEPARATION

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 2
Peak Volume 1,410,795 CF

 10.55 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 35.91 CFS

23.21 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 10.55 1,411,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 13.19 1,764,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14 Input by Engineer
Tunnel Volume / Ft length (CF) 153.86                        Ref: Tunnel diameter
Tunnel Length (Ft) 11,465                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 36,117,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 10.55 16.33 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 22 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,857,000$                 30,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 8.98 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,646,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 132,300 = ACH x Volume / 60

Construction Cost (Odor Control) 4,210,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 23.21 Ref: CSO Statistics

Construction Cost (Screening) 1,487,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 10.55 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.28 = Peak Vol/DW Time

Construction Cost 10,563,466$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,638 250 SF / MGD
Land Required - Odor Control (SF) 6,615 500 SF / 10,000 CFM
Land Required - Screening (SF) 5,801 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 65,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 130,000$                    
60,534,466$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - Streets Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 2
Peak Volume 1,410,795 CF

 10.55 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 35.91 CFS

23.21 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 10.55 1,411,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 12.41 1,660,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 408 = (Vol / SWD * 1.5)1/2

Width (Ft) 273 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 12.50 1,670,760 Sufficient Volume
Tank Area (SF) 111,000 = Length x Width

Construction Cost (Storage Tank) 12,299,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 23.21 35.91 = Peak Rate
Force Main Diameter (In) 33 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,483,000$                 41,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.91 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,490,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 12,450 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 660,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 23.21 Ref: CSO Statistics

Construction Cost (Screening) 1,487,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 10.55 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.28 = Peak Vol/DW Time

Construction Cost 10,563,466$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 176,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 352,000$                    
43,155,466$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Streets Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 2
Peak Volume 1,410,795 CF

 10.55 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 35.91 CFS

23.21 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 10.55 1,411,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 12.41 1,660,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 408 = (Vol / SWD * 1.5)1/2

Width (Ft) 273 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 12.50 1,670,760 Sufficient Volume
Tank Area (SF) 111,000 = Length x Width

Construction Cost (Storage Tank) 33,413,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 10.55 16.33 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 22 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,857,000$                 30,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.91 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,490,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 124,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 4,014,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 23.21 Ref: CSO Statistics

Construction Cost (Screening) 1,487,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 10.55 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.28 = Peak Vol/DW Time

Construction Cost 10,563,466$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 176,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 352,000$                    
65,986,466$                                                

Capital Costs - Streets Run Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 2
Peak Volume 1,410,795 CF

 10.55 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 35.91 CFS

23.21 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 23.21 35.91                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 3

Construction Cost (Swirl / Vortex) 2,062,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 25.53 39.50 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,766,000$                 43,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.91 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 87,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 4,350 = ACH x Volume / 60

Construction Cost (Odor Control) 290,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 23.21 Ref: CSO Statistics

Construction Cost (Screening) 1,487,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 25.53 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 80 38
Passes 3 15.39 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 851,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 24,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
22,817,000$                                                

Capital Costs - Streets Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 2
Peak Volume 1,410,795 CF

 10.55 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 35.91 CFS

23.21 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 23.21 35.91 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 89 OK =(Surf Area x 2)1/2

Width (Ft) 45 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.36 48,060

Construction Cost (CSOTF) 16,371,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 23.21 35.91 = Peak Rate
Force Main Diameter (In) 33 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,483,000$                 41,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.91 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 72,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 250,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 23.21 Ref: CSO Statistics

Construction Cost (Screening) 1,487,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 23.21 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 76 36
Passes 3 15.24 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 807,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 10.55 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 5.28 = Peak Vol/DW Time

Construction Cost 10,563,466$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 14,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 28,000$                      
47,300,466$                                                

Capital Costs - Streets Run Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 2
Peak Volume 1,410,795 CF

 10.55 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 35.91 CFS

23.21 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 23.21 35.91                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 280 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 25 OK =(Surf Area x 2)1/2

Width (Ft) 12 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 4,875,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 25.53 39.50 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 35 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,766,000$                 43,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.91 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 350 = ACH x Volume / 60

Construction Cost (Odor Control) 40,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 23.21 Ref: CSO Statistics

Construction Cost (Screening) 1,487,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 25.53 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 80 38
Passes 3 15.39 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 851,000$                    732,000$                    

Construction Cost (Disinfection) 1,583,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 33,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 66,000$                      
26,130,000$                                                

Capital Costs - Streets Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 2
Peak Volume 1,410,795 CF

 10.55 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 35.91 CFS

23.21 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 23.21 35.91 Ref: CSO Statistics

Construction Cost (Screening) 1,487,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 23.21 35.91 = Peak Flow x % Req Pump
Force Main Diameter (In) 33 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,483,000$                 41,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 35.91 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,200 =CFS x 200
Odor Control Flow Rate (CFM) 360 = ACH x Volume / 60

Construction Cost (Odor Control) 41,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 23.21 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 76 36
Passes 3 15.24 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 807,000$                    683,000$                    

Construction Cost (Disinfection) 1,490,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 25,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
20,862,000$                                                

Capital Costs - Streets Run Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 4
Peak Volume 1,040,240 CF

 7.78 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 30.88 CFS

19.95 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 11,755                        Width of Sewershed along Riverline
Peak Flow (CFS) 17.57 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,839,000$                 
Peak Flow (CFS) 35.14 50% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,460,000$                 
Peak Flow (CFS) 52.71 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,682,000$                 
Peak Flow (CFS) 70.29 100% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,682,000$                 

Construction Cost (Consolidation Sewers) 11,663,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 66 
Number Connections                                   1 Input by Engineer, Total 49"-72" Connx

Subtotal  $                    132,000 Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 132,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 587,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,176,000$                 
12,971,000$                                                

Capital Costs - Streets Run Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 4
Peak Volume 1,040,240 CF

 7.78 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 30.88 CFS

19.95 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 7,024 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 1,053,600,000$          
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 3,059,654 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 6,119,000$                 
1,059,719,000$                                           

Capital Costs - Streets Run Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 4
Peak Volume 1,040,240 CF

 7.78 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 30.88 CFS

19.95 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 7.78 1,040,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 9.73 1,300,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 12 Input by Engineer
Tunnel Volume / Ft length (CF) 113.04                        Ref: Tunnel diameter
Tunnel Length (Ft) 11,500                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 30,651,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.78 12.04 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,573,000$                 27,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 7.72 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,950,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 97,500 = ACH x Volume / 60

Construction Cost (Odor Control) 3,314,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 19.95 Ref: CSO Statistics

Construction Cost (Screening) 1,336,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.78 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.89 = Peak Vol/DW Time

Construction Cost 9,889,693$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,945 250 SF / MGD
Land Required - Odor Control (SF) 4,875 500 SF / 10,000 CFM
Land Required - Screening (SF) 4,989 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 62,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 124,000$                    
53,054,693$                                                TOTAL CAPITAL COST

Capital Costs - Streets Run Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 4
Peak Volume 1,040,240 CF

 7.78 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 30.88 CFS

19.95 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.78 1,040,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.15 1,224,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 351 = (Vol / SWD * 1.5)1/2

Width (Ft) 234 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.22 1,232,010 Sufficient Volume
Tank Area (SF) 82,000 = Length x Width

Construction Cost (Storage Tank) 8,823,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 19.95 30.88 = Peak Rate
Force Main Diameter (In) 31 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,086,000$                 39,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 30.88 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,836,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,180 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 520,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 19.95 Ref: CSO Statistics

Construction Cost (Screening) 1,336,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.78 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.89 = Peak Vol/DW Time

Construction Cost 9,889,693$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 135,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 270,000$                    
38,233,693$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Streets Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 4
Peak Volume 1,040,240 CF

 7.78 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 30.88 CFS

19.95 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.78 1,040,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.15 1,224,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 351 = (Vol / SWD * 1.5)1/2

Width (Ft) 234 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.22 1,232,010 Sufficient Volume
Tank Area (SF) 82,000 = Length x Width

Construction Cost (Storage Tank) 24,877,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.78 12.04 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,573,000$                 27,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 30.88 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,836,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 91,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,161,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 19.95 Ref: CSO Statistics

Construction Cost (Screening) 1,336,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.78 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.89 = Peak Vol/DW Time

Construction Cost 9,889,693$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 135,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 270,000$                    
55,403,693$                                                

Capital Costs - Streets Run Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 4
Peak Volume 1,040,240 CF

 7.78 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 30.88 CFS

19.95 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 19.95 30.88                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 3

Construction Cost (Swirl / Vortex) 1,880,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 21.95 33.96 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 32 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,329,000$                 40,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 30.88 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 87,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 4,350 = ACH x Volume / 60

Construction Cost (Odor Control) 290,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 19.95 Ref: CSO Statistics

Construction Cost (Screening) 1,336,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 21.95 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 74 35
Passes 3 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 783,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 21,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 42,000$                      
21,970,000$                                                

Capital Costs - Streets Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 4
Peak Volume 1,040,240 CF

 7.78 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 30.88 CFS

19.95 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 19.95 30.88 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 83 OK =(Surf Area x 2)1/2

Width (Ft) 42 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.31 41,832

Construction Cost (CSOTF) 16,372,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 19.95 30.88 = Peak Rate
Force Main Diameter (In) 31 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,086,000$                 39,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 30.88 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 63,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 225,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 19.95 Ref: CSO Statistics

Construction Cost (Screening) 1,336,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 19.95 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 71 34
Passes 3 15.64 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 744,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.78 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.89 = Peak Vol/DW Time

Construction Cost 9,889,693$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 13,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 26,000$                      
45,987,693$                                                

Capital Costs - Streets Run Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 4
Peak Volume 1,040,240 CF

 7.78 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 30.88 CFS

19.95 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 19.95 30.88                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 240 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 23 OK =(Surf Area x 2)1/2

Width (Ft) 11 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 4,354,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 21.95 33.96 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 32 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,329,000$                 40,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 30.88 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 300 = ACH x Volume / 60

Construction Cost (Odor Control) 36,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 19.95 Ref: CSO Statistics

Construction Cost (Screening) 1,336,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 21.95 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 74 35
Passes 3 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 783,000$                    660,000$                    

Construction Cost (Disinfection) 1,443,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 31,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
24,870,000$                                                

Capital Costs - Streets Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 4
Peak Volume 1,040,240 CF

 7.78 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 30.88 CFS

19.95 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 19.95 30.88 Ref: CSO Statistics

Construction Cost (Screening) 1,336,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 19.95 30.88 = Peak Flow x % Req Pump
Force Main Diameter (In) 31 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,086,000$                 39,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 30.88 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,200 =CFS x 200
Odor Control Flow Rate (CFM) 310 = ACH x Volume / 60

Construction Cost (Odor Control) 37,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 19.95 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 71 34
Passes 3 15.64 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 744,000$                    630,000$                    

Construction Cost (Disinfection) 1,374,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 25,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
20,192,000$                                                

Capital Costs - Streets Run Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 6
Peak Volume 639,939 CF

 4.79 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 11,755                        Width of Sewershed along Riverline
Peak Flow (CFS) 17.57 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,839,000$                 
Peak Flow (CFS) 35.14 50% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,460,000$                 
Peak Flow (CFS) 52.71 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,682,000$                 
Peak Flow (CFS) 70.29 100% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,939                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,682,000$                 

Construction Cost (Consolidation Sewers) 11,663,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 66 
Number Connections                                   1 Input by Engineer, Total 49"-72" Connx

Subtotal  $                    132,000 Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 132,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 587,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,176,000$                 
12,971,000$                                                

Capital Costs - Streets Run Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 6
Peak Volume 639,939 CF

 4.79 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 7,024 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 1,053,600,000$          
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 3,059,654 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 6,119,000$                 
1,059,719,000$                                           

Capital Costs - Streets Run Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 6
Peak Volume 639,939 CF

 4.79 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 4.79 640,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 5.98 800,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 9.5 Input by Engineer
Tunnel Volume / Ft length (CF) 70.85                          Ref: Tunnel diameter
Tunnel Length (Ft) 11,292                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 24,419,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.79 7.41 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,171,000$                 24,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 6.48 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,200,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 60,000 = ACH x Volume / 60

Construction Cost (Odor Control) 2,265,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.79 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.39 = Peak Vol/DW Time

Construction Cost 9,162,204$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,197 250 SF / MGD
Land Required - Odor Control (SF) 3,000 500 SF / 10,000 CFM
Land Required - Screening (SF) 4,188 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 58,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 116,000$                    
44,485,204$                                                

Capital Costs - Streets Run Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 6
Peak Volume 639,939 CF

 4.79 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.79 640,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.63 753,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 275 = (Vol / SWD * 1.5)1/2

Width (Ft) 184 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.68 759,000 Sufficient Volume
Tank Area (SF) 51,000 = Length x Width

Construction Cost (Storage Tank) 5,196,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 16.75 25.92 = Peak Rate
Force Main Diameter (In) 28 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,695,000$                 36,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,130,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,650 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 356,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.79 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.39 = Peak Vol/DW Time

Construction Cost 9,162,204$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 91,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 182,000$                    
33,085,204$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Streets Run Region 
SURFACE STORAGE TANK
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 6
Peak Volume 639,939 CF

 4.79 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.79 640,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.63 753,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 275 = (Vol / SWD * 1.5)1/2

Width (Ft) 184 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.68 759,000 Sufficient Volume
Tank Area (SF) 51,000 = Length x Width

Construction Cost (Storage Tank) 15,656,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.79 7.41 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,171,000$                 24,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,130,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 56,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,161,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.79 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.39 = Peak Vol/DW Time

Construction Cost 9,162,204$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 91,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 182,000$                    
43,814,204$                                                

Capital Costs - Streets Run Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 6
Peak Volume 639,939 CF

 4.79 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 16.75 25.92                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 2

Construction Cost (Swirl / Vortex) 1,690,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 18.43 28.51 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,900,000$                 38,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 58,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 2,900 = ACH x Volume / 60

Construction Cost (Odor Control) 211,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 18.43 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 68 32
Passes 3 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 715,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 17,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 34,000$                      
21,046,000$                                                

Capital Costs - Streets Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 6
Peak Volume 639,939 CF

 4.79 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 16.75 25.92 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 76 OK =(Surf Area x 2)1/2

Width (Ft) 38 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.26 34,656

Construction Cost (CSOTF) 16,374,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 16.75 25.92 = Peak Rate
Force Main Diameter (In) 28 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,695,000$                 36,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 52,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 194,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 16.75 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 65 31
Passes 3 15.55 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 682,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.79 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.39 = Peak Vol/DW Time

Construction Cost 9,162,204$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 12,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 24,000$                      
44,625,204$                                                

Capital Costs - Streets Run Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 6
Peak Volume 639,939 CF

 4.79 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 25.92 CFS

16.75 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 16.75 25.92                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 21 OK =(Surf Area x 2)1/2

Width (Ft) 11 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 3,843,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 18.43 28.51 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,900,000$                 38,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 300 = ACH x Volume / 60

Construction Cost (Odor Control) 36,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 18.43 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 68 32
Passes 3 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 715,000$                    591,000$                    

Construction Cost (Disinfection) 1,306,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 30,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
23,641,000$                                                

Capital Costs - Streets Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0041.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 62

Number of Overflows / Year 6
Peak Volume 639,939 CF

 4.79 MG
Total Volume 19,729,229 CF

 147.57 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 16.75 25.92 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 16.75 25.92 = Peak Flow x % Req Pump
Force Main Diameter (In) 28 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,695,000$                 36,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,971,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,200 =CFS x 200
Odor Control Flow Rate (CFM) 260 = ACH x Volume / 60

Construction Cost (Odor Control) 32,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 16.75 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 65 31
Passes 3 15.55 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 682,000$                    563,000$                    

Construction Cost (Disinfection) 1,245,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 24,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
19,514,000$                                                

Capital Costs - Streets Run Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

Streets Run Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 53.39 $268,059 20 10.910 $2,924,504
Length (ft) 297433
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 45.42 $11,577 20 10.910 $126,309
Odor Control O&M Capacity (cfm) 669,250 $2,342,375 20 10.910 $25,555,169
Reserve / Replace 10% Gravity / 15% Pump $103,880

Total Annual O&M $2,880,000 Total PW O&M $32,436,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 45.42 $240,611 20 10.910 $2,625,056

No. Events / Yr 62
Const Cost ($) $71,994,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 45 $11,577 20 10.910 $126,309
Odor Control O&M Capacity (cfm) 62,990 $220,465 20 10.910 $2,405,260
Reserve / Replace 10% Gravity / 15% Pump $42,588

Total Annual O&M $691,000 Total PW O&M $8,358,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 53.39 $268,059 20 10.910 $2,924,504

No. Events / Yr 62
Const Cost ($) $165,351,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 45 $11,577 20 10.910 $126,309
Odor Control O&M Capacity (cfm) 629,850 $2,204,475 20 10.910 $24,050,688
Reserve / Replace 10% Gravity / 15% Pump $79,054

Total Annual O&M $2,936,000 Total PW O&M $33,719,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$1,378,529

$3,158,550

Tank O&M $451,470

Tunnel Storage

Tank O&M $218,078 14.48450

Tunnel Maintenance $95,179 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $6,538,91250

SW-E-0041.pdf



Operation and Maintenance Costs

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 45.42 $240,611 20 10.910 $2,625,056
Sed. Basin O&M Flow Rate (mgd) 45.42 $5,110 50 14.484 $74,013
Screening O&M Flow Rate (mgd) 45.42 $11,577 20 10.910 $126,309
Disinfection O&M Flow Rate (mgd) 45.42 $164,399 20 10.910 $1,793,587
Odor Control O&M Capacity (cfm) 6,900.00 $24,150 20 10.910 $263,475
Reserve / Replace 10% Gravity / 15% Pump $40,600

Total Annual O&M $446,000 Total PW O&M $4,923,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 49.97 $256,431 20 10.910 $2,797,648
HREP O&M Flow Rate (mgd) 45.42 $219,711 20 10.910 $2,397,036
Screening O&M Flow Rate (mgd) 45.42 $11,577 20 10.910 $126,309
Disinfection O&M Flow Rate (mgd) 49.97 $174,227 20 10.910 $1,900,810
Odor Control O&M Capacity (cfm) 700.00 $2,450 20 10.910 $26,729
Reserve / Replace 10% Gravity / 15% Pump $65,227

Total Annual O&M $665,000 Total PW O&M $7,314,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 49.97 $256,431 20 10.910 $2,797,648
Swirl / Vortex O&M Flow Rate (mgd) 45.42 $5,110 20 10.910 $55,751
Screening O&M Flow Rate (mgd) 45.42 $11,577 20 10.910 $126,309
Disinfection O&M Flow Rate (mgd) 49.97 $174,227 20 10.910 $1,900,810
Odor Control O&M Capacity (cfm) 7,200.00 $25,200 20 10.910 $274,930
Reserve / Replace 10% Gravity / 15% Pump $47,332

Total Annual O&M $473,000 Total PW O&M $5,203,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 45.42 $240,611 20 10.910 $2,625,056
Screening O&M Flow Rate (mgd) 45.42 $11,577 20 10.910 $126,309
Disinfection O&M Flow Rate (mgd) 45.42 $164,399 20 10.910 $1,793,587
Odor Control O&M Capacity (cfm) 710.00 $2,485 20 10.910 $27,111
Reserve / Replace 10% Gravity / 15% Pump $39,659

Total Annual O&M $420,000 Total PW O&M $4,612,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0041.pdf



Operation and Maintenance Costs

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 17.45 $126,962 20 10.910 $1,385,144

Length (ft) 11461
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 25.38 $9,657 20 10.910 $105,354
Odor Control O&M Capacity (cfm) 218,650 $765,275 20 10.910 $8,349,104
Reserve / Replace 10% Gravity / 15% Pump $39,575

Total Annual O&M $1,068,000 Total PW O&M $12,280,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 25.38 $163,079 20 10.910 $1,779,184

No. Events / Yr 62
Const Cost ($) $21,273,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 25 $9,657 20 10.910 $105,354
Odor Control O&M Capacity (cfm) 20,580 $72,030 20 10.910 $785,843
Reserve / Replace 10% Gravity / 15% Pump $26,351

Total Annual O&M $337,000 Total PW O&M $4,019,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 17.45 $126,962 20 10.910 $1,385,144

No. Events / Yr 62
Const Cost ($) $54,643,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 25 $9,657 20 10.910 $105,354
Odor Control O&M Capacity (cfm) 205,800 $720,300 20 10.910 $7,858,429
Reserve / Replace 10% Gravity / 15% Pump $35,926

Total Annual O&M $1,032,000 Total PW O&M $11,915,000

14.484 $1,321,994

14.484 $2,530,288

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $3,668 50 14.484 $53,119

Tank O&M

Tank O&M $174,700

Tunnel Storage

Surface Storage Tank

50

$91,275 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 25.38 $163,079 20 10.910 $1,779,184
Sed. Basin O&M Flow Rate (mgd) 25.38 $2,855 50 14.484 $41,350
Screening O&M Flow Rate (mgd) 25.38 $9,657 20 10.910 $105,354
Disinfection O&M Flow Rate (mgd) 25.38 $115,312 20 10.910 $1,258,046
Odor Control O&M Capacity (cfm) 4,000.00 $14,000 20 10.910 $152,739
Reserve / Replace 10% Gravity / 15% Pump $26,732

Total Annual O&M $305,000 Total PW O&M $3,363,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 27.92 $173,801 20 10.910 $1,896,161
HREP O&M Flow Rate (mgd) 25.38 $156,013 20 10.910 $1,702,094
Screening O&M Flow Rate (mgd) 25.38 $9,657 20 10.910 $105,354
Disinfection O&M Flow Rate (mgd) 27.92 $122,205 20 10.910 $1,333,254
Odor Control O&M Capacity (cfm) 400.00 $1,400 20 10.910 $15,274
Reserve / Replace 10% Gravity / 15% Pump $41,721

Total Annual O&M $464,000 Total PW O&M $5,094,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 27.92 $173,801 20 10.910 $1,896,161
Swirl / Vortex O&M Flow Rate (mgd) 25.38 $2,855 20 10.910 $31,147
Screening O&M Flow Rate (mgd) 25.38 $9,657 20 10.910 $105,354
Disinfection O&M Flow Rate (mgd) 27.92 $122,205 20 10.910 $1,333,254
Odor Control O&M Capacity (cfm) 4,350.00 $15,225 20 10.910 $166,104
Reserve / Replace 10% Gravity / 15% Pump $31,137

Total Annual O&M $324,000 Total PW O&M $3,563,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 25.38 $163,079 20 10.910 $1,779,184
Screening O&M Flow Rate (mgd) 25.38 $9,657 20 10.910 $105,354
Disinfection O&M Flow Rate (mgd) 25.38 $115,312 20 10.910 $1,258,046
Odor Control O&M Capacity (cfm) 400.00 $1,400 20 10.910 $15,274
Reserve / Replace 10% Gravity / 15% Pump $26,117

Total Annual O&M $290,000 Total PW O&M $3,184,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 10.55 $90,740 20 10.910 $989,969

Length (ft) 11465
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 23.21 $9,457 20 10.910 $103,179
Odor Control O&M Capacity (cfm) 132,300 $463,050 20 10.910 $5,051,847
Reserve / Replace 10% Gravity / 15% Pump $27,152

Total Annual O&M $729,000 Total PW O&M $8,573,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 23.21 $153,615 20 10.910 $1,675,933

No. Events / Yr 62
Const Cost ($) $12,299,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 23 $9,457 20 10.910 $103,179
Odor Control O&M Capacity (cfm) 12,450 $43,575 20 10.910 $475,401
Reserve / Replace 10% Gravity / 15% Pump $24,130

Total Annual O&M $276,000 Total PW O&M $3,276,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 10.55 $90,740 20 10.910 $989,969

No. Events / Yr 62
Const Cost ($) $33,413,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 23 $9,457 20 10.910 $103,179
Odor Control O&M Capacity (cfm) 124,500 $435,750 20 10.910 $4,754,006
Reserve / Replace 10% Gravity / 15% Pump $26,619

Total Annual O&M $658,000 Total PW O&M $7,635,000

$997,055

$1,761,571

Tank O&M $68,840 50

Tank O&M $121,625 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $3,669 50 14.484 $53,137

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 23.21 $153,615 20 10.910 $1,675,933
Sed. Basin O&M Flow Rate (mgd) 23.21 $2,611 50 14.484 $37,810
Screening O&M Flow Rate (mgd) 23.21 $9,457 20 10.910 $103,179
Disinfection O&M Flow Rate (mgd) 23.21 $109,194 20 10.910 $1,191,300
Odor Control O&M Capacity (cfm) 3,600.00 $12,600 20 10.910 $137,465
Reserve / Replace 10% Gravity / 15% Pump $25,210

Total Annual O&M $288,000 Total PW O&M $3,171,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 25.53 $163,715 20 10.910 $1,786,121
HREP O&M Flow Rate (mgd) 23.21 $148,015 20 10.910 $1,614,835
Screening O&M Flow Rate (mgd) 23.21 $9,457 20 10.910 $103,179
Disinfection O&M Flow Rate (mgd) 25.53 $115,722 20 10.910 $1,262,518
Odor Control O&M Capacity (cfm) 350.00 $1,225 20 10.910 $13,365
Reserve / Replace 10% Gravity / 15% Pump $39,173

Total Annual O&M $439,000 Total PW O&M $4,819,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 25.53 $163,715 20 10.910 $1,786,121
Swirl / Vortex O&M Flow Rate (mgd) 23.21 $2,611 20 10.910 $28,481
Screening O&M Flow Rate (mgd) 23.21 $9,457 20 10.910 $103,179
Disinfection O&M Flow Rate (mgd) 25.53 $115,722 20 10.910 $1,262,518
Odor Control O&M Capacity (cfm) 4,350.00 $15,225 20 10.910 $166,104
Reserve / Replace 10% Gravity / 15% Pump $29,398

Total Annual O&M $307,000 Total PW O&M $3,376,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 23.21 $153,615 20 10.910 $1,675,933
Screening O&M Flow Rate (mgd) 23.21 $9,457 20 10.910 $103,179
Disinfection O&M Flow Rate (mgd) 23.21 $109,194 20 10.910 $1,191,300
Odor Control O&M Capacity (cfm) 360.00 $1,260 20 10.910 $13,747
Reserve / Replace 10% Gravity / 15% Pump $24,642

Total Annual O&M $274,000 Total PW O&M $3,009,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0041.pdf



Operation and Maintenance Costs

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 7.78 $74,027 20 10.910 $807,628

Length (ft) 11500
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 19.95 $9,162 20 10.910 $99,960
Odor Control O&M Capacity (cfm) 97,500 $341,250 20 10.910 $3,723,017
Reserve / Replace 10% Gravity / 15% Pump $23,146

Total Annual O&M $591,000 Total PW O&M $7,055,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 19.95 $138,882 20 10.910 $1,515,193

No. Events / Yr 62
Const Cost ($) $8,823,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 20 $9,162 20 10.910 $99,960
Odor Control O&M Capacity (cfm) 9,180 $32,130 20 10.910 $350,536
Reserve / Replace 10% Gravity / 15% Pump $21,719

Total Annual O&M $241,000 Total PW O&M $2,859,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 7.78 $74,027 20 10.910 $807,628

No. Events / Yr 62
Const Cost ($) $24,877,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 20 $9,162 20 10.910 $99,960
Odor Control O&M Capacity (cfm) 91,800 $321,300 20 10.910 $3,505,363
Reserve / Replace 10% Gravity / 15% Pump $22,730

Total Annual O&M $505,000 Total PW O&M $5,888,000

Tank O&M $100,285

Surface Storage Tank

50

$871,192

14.484 $1,452,491

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $3,680 50 14.484 $53,301

14.484Tank O&M $60,150

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 19.95 $138,882 20 10.910 $1,515,193
Sed. Basin O&M Flow Rate (mgd) 19.95 $2,245 50 14.484 $32,514
Screening O&M Flow Rate (mgd) 19.95 $9,162 20 10.910 $99,960
Disinfection O&M Flow Rate (mgd) 19.95 $99,603 20 10.910 $1,086,659
Odor Control O&M Capacity (cfm) 3,150.00 $11,025 20 10.910 $120,282
Reserve / Replace 10% Gravity / 15% Pump $22,940

Total Annual O&M $261,000 Total PW O&M $2,878,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 21.95 $148,013 20 10.910 $1,614,814
HREP O&M Flow Rate (mgd) 19.95 $135,444 20 10.910 $1,477,689
Screening O&M Flow Rate (mgd) 19.95 $9,162 20 10.910 $99,960
Disinfection O&M Flow Rate (mgd) 21.95 $105,557 20 10.910 $1,151,621
Odor Control O&M Capacity (cfm) 300.00 $1,050 20 10.910 $11,455
Reserve / Replace 10% Gravity / 15% Pump $35,367

Total Annual O&M $400,000 Total PW O&M $4,391,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 21.95 $148,013 20 10.910 $1,614,814
Swirl / Vortex O&M Flow Rate (mgd) 19.95 $2,245 20 10.910 $24,492
Screening O&M Flow Rate (mgd) 19.95 $9,162 20 10.910 $99,960
Disinfection O&M Flow Rate (mgd) 21.95 $105,557 20 10.910 $1,151,621
Odor Control O&M Capacity (cfm) 4,350.00 $15,225 20 10.910 $166,104
Reserve / Replace 10% Gravity / 15% Pump $26,772

Total Annual O&M $281,000 Total PW O&M $3,084,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 19.95 $138,882 20 10.910 $1,515,193
Screening O&M Flow Rate (mgd) 19.95 $9,162 20 10.910 $99,960
Disinfection O&M Flow Rate (mgd) 19.95 $99,603 20 10.910 $1,086,659
Odor Control O&M Capacity (cfm) 310.00 $1,085 20 10.910 $11,837
Reserve / Replace 10% Gravity / 15% Pump $22,429

Total Annual O&M $249,000 Total PW O&M $2,736,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

SW-E-0041.pdf



Operation and Maintenance Costs

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 4.79 $53,509 20 10.910 $583,775

Length (ft) 11292
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 16.75 $8,875 20 10.910 $96,830
Odor Control O&M Capacity (cfm) 60,000 $210,000 20 10.910 $2,291,087
Reserve / Replace 10% Gravity / 15% Pump $18,250

Total Annual O&M $439,000 Total PW O&M $5,390,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 16.75 $123,564 20 10.910 $1,348,073

No. Events / Yr 62
Const Cost ($) $5,196,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 17 $8,875 20 10.910 $96,830
Odor Control O&M Capacity (cfm) 5,650 $19,775 20 10.910 $215,744
Reserve / Replace 10% Gravity / 15% Pump $19,275

Total Annual O&M $204,000 Total PW O&M $2,420,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 4.79 $53,509 20 10.910 $583,775

No. Events / Yr 62
Const Cost ($) $15,656,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 17 $8,875 20 10.910 $96,830
Odor Control O&M Capacity (cfm) 56,500 $197,750 20 10.910 $2,157,440
Reserve / Replace 10% Gravity / 15% Pump $17,967

Total Annual O&M $338,000 Total PW O&M $3,975,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $3,613 50 14.484 $52,336

$1,118,608

Tank O&M $51,083

50

14.484 $739,86250

Tank O&M $77,233 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank
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Operation and Maintenance Costs

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 16.75 $123,564 20 10.910 $1,348,073
Sed. Basin O&M Flow Rate (mgd) 16.75 $1,885 50 14.484 $27,296
Screening O&M Flow Rate (mgd) 16.75 $8,875 20 10.910 $96,830
Disinfection O&M Flow Rate (mgd) 16.75 $89,535 20 10.910 $976,816
Odor Control O&M Capacity (cfm) 2,600.00 $9,100 20 10.910 $99,280
Reserve / Replace 10% Gravity / 15% Pump $20,690

Total Annual O&M $233,000 Total PW O&M $2,569,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 18.43 $131,688 20 10.910 $1,436,705
HREP O&M Flow Rate (mgd) 16.75 $122,203 20 10.910 $1,333,232
Screening O&M Flow Rate (mgd) 16.75 $8,875 20 10.910 $96,830
Disinfection O&M Flow Rate (mgd) 18.43 $94,887 20 10.910 $1,035,212
Odor Control O&M Capacity (cfm) 300.00 $1,050 20 10.910 $11,455
Reserve / Replace 10% Gravity / 15% Pump $31,639

Total Annual O&M $359,000 Total PW O&M $3,945,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 18.43 $131,688 20 10.910 $1,436,705
Swirl / Vortex O&M Flow Rate (mgd) 16.75 $1,885 20 10.910 $20,561
Screening O&M Flow Rate (mgd) 16.75 $8,875 20 10.910 $96,830
Disinfection O&M Flow Rate (mgd) 18.43 $94,887 20 10.910 $1,035,212
Odor Control O&M Capacity (cfm) 2,900.00 $10,150 20 10.910 $110,736
Reserve / Replace 10% Gravity / 15% Pump $23,960

Total Annual O&M $248,000 Total PW O&M $2,724,000

Streets Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 16.75 $123,564 20 10.910 $1,348,073
Screening O&M Flow Rate (mgd) 16.75 $8,875 20 10.910 $96,830
Disinfection O&M Flow Rate (mgd) 16.75 $89,535 20 10.910 $976,816
Odor Control O&M Capacity (cfm) 260.00 $910 20 10.910 $9,928
Reserve / Replace 10% Gravity / 15% Pump $20,249

Total Annual O&M $223,000 Total PW O&M $2,452,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0041.pdf



Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $1,059.8 $1,059,758,000 $0
1 $1,059.8 $1,059,758,000 $0
2 $1,059.8 $1,059,758,000 $0
4 $1,059.8 $1,059,758,000 $0
6 $1,059.8 $1,059,758,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $260.0 $226,311,308 $33,719,000
1 $104.0 $92,066,634 $11,915,000
2 $73.6 $65,986,466 $7,635,000
4 $61.3 $55,403,693 $5,888,000
6 $47.8 $43,814,204 $3,975,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $3,660.0 $3,627,549,308 $32,436,000
1 $92.6 $80,312,634 $12,280,000
2 $69.1 $60,534,466 $8,573,000
4 $60.1 $53,054,693 $7,055,000
6 $49.9 $44,485,204 $5,390,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $128.4 $120,029,308 $8,358,000
1 $58.7 $54,698,634 $4,019,000
2 $46.4 $43,155,466 $3,276,000
4 $41.1 $38,233,693 $2,859,000
6 $35.5 $33,085,204 $2,420,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $33.7 $28,504,000 $5,203,000
1 $26.9 $23,374,000 $3,563,000
2 $26.2 $22,817,000 $3,376,000
4 $25.1 $21,970,000 $3,084,000
6 $23.8 $21,046,000 $2,724,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $42.2 $34,841,000 $7,314,000
1 $32.1 $26,967,000 $5,094,000
2 $30.9 $26,130,000 $4,819,000
4 $29.3 $24,870,000 $4,391,000
6 $27.6 $23,641,000 $3,945,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $54.2 $49,253,488 $4,923,000
1 $52.8 $49,407,634 $3,363,000
2 $50.5 $47,300,466 $3,171,000
4 $48.9 $45,987,693 $2,878,000
6 $47.2 $44,625,204 $2,569,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $30.2 $25,608,000 $4,612,000
1 $24.5 $21,316,000 $3,184,000
2 $23.9 $20,862,000 $3,009,000
4 $22.9 $20,192,000 $2,736,000
6 $22.0 $19,514,000 $2,452,000
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Cost Summary

Figure 3 – Streets Run Region Alternative Costs

$0

$500

$1,000

$1,500

$2,000

$2,500

$3,000

$3,500

$4,000

0 1 2 4 6
Level of Control: Untreated Overflows / Year

P
re

se
nt

 W
or

th
 C

os
t (

m
ill

io
n)

CS4-Separation

S2-Sub Surf Tnk

S3-Tunnel

S4-Surf Tnk

T1-Vortex

T2-HREOP

T3-CSOTF

T4-Scr & Dis

SW-E-0041.pdf



Exceedance Summary

Region Name Streets Run Results Summary

Structures within Region Number of Events: 62
Model ID Streets Run.1 Peak Volume: 7,138,325 ft3

Structure Type Regional 53.40 MG
PWSA Sewershed N/A Total Volume: 19,729,229 ft3

Stream of Discharge Monongahela River 147.58 MG
NPDES Permit Number N/A Peak Rate: 70.29 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/3/2005 9:05 9023 1/6/2005 0:20 7138325.37 53398.243 0 35.91 2

1/11/2005 8:49 5285 1/14/2005 3:10 2332410.07 17447.594 1 25.77 7

2/14/2005 6:00 2477 2/14/2005 10:35 1410795.38 10553.455 2 20.73 10

3/28/2005 8:58 2375 3/28/2005 19:30 1300475.79 9728.209 3 29.47 5

4/1/2005 19:17 3066 4/2/2005 8:15 1040239.62 7781.512 4 23.36 9

11/29/2005 6:58 1051 11/29/2005 12:00 975962.49 7300.687 5 30.88 4

8/20/2005 18:30 350 8/20/2005 18:45 639939.07 4787.064 6 70.29 0

5/13/2005 22:35 1569 5/14/2005 0:25 498097.23 3726.016 7 25.92 6

10/24/2005 12:20 2189 10/25/2005 18:40 456229.59 3412.825 8 9.18 23

2/20/2005 16:06 1761 2/20/2005 21:00 372202.48 2784.261 9 18.84 11

9/16/2005 21:15 290 9/16/2005 21:45 366465.74 2741.347 10 39.27 1

12/15/2005 11:05 938 12/15/2005 14:35 354684.22 2653.215 11 12.22 15

7/17/2005 16:15 254 7/17/2005 16:45 276174.90 2065.926 12 31.12 3

2/16/2005 5:55 1031 2/16/2005 8:25 263352.25 1970.007 13 11.83 16

3/23/2005 2:31 1217 3/23/2005 14:10 255769.30 1913.282 14 9.56 22

11/16/2005 4:20 641 11/16/2005 7:50 218682.26 1635.853 15 11.51 18

7/5/2005 16:45 284 7/5/2005 17:15 200643.55 1500.914 16 24.65 8

11/14/2005 22:02 685 11/14/2005 23:20 179189.28 1340.425 17 11.64 17

4/22/2005 16:06 1377 4/23/2005 4:40 167379.88 1252.085 18 7.61 27

2/9/2005 15:40 472 2/9/2005 17:25 141038.54 1055.039 19 11.51 19

5/28/2005 8:50 743 5/28/2005 10:00 123728.74 925.553 20 10.34 21

9/29/2005 5:30 234 9/29/2005 6:20 99442.25 743.878 21 18.45 12

5/23/2005 16:40 257 5/23/2005 17:15 98293.32 735.283 22 16.21 14

3/27/2005 16:54 358 3/27/2005 18:10 84435.93 631.623 23 9.06 24

10/22/2005 6:30 797 10/22/2005 16:50 82528.00 617.351 24 7.84 26

7/26/2005 19:50 194 7/26/2005 20:35 78068.55 583.992 25 18.32 13

9/26/2005 6:30 332 9/26/2005 7:40 63076.81 471.846 26 5.68 32

10/7/2005 10:11 263 10/7/2005 11:15 61341.35 458.864 27 8.67 25

7/15/2005 17:45 179 7/15/2005 18:30 57652.65 431.271 28 10.92 20

12/26/2005 6:20 444 12/26/2005 7:20 43844.74 327.981 29 3.01 40

10/21/2005 19:31 232 10/21/2005 20:50 41387.18 309.597 30 5.00 34

6/3/2005 6:40 314 6/3/2005 9:25 40943.57 306.278 31 7.00 28

5/20/2005 6:18 322 5/20/2005 8:00 40703.85 304.485 32 3.98 36

M-42, CSO 134A001, CSO 184E001, CSO 
185H001

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

Streets RunSW-E-0041.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

12/25/2005 11:55 269 12/25/2005 14:05 30351.95 227.048 33 4.26 35

7/21/2005 14:45 163 7/21/2005 15:30 29533.75 220.927 34 6.38 29

5/11/2005 22:45 169 5/12/2005 0:20 25814.91 193.108 35 5.68 31

11/1/2005 16:25 200 11/1/2005 18:00 25613.31 191.600 36 3.38 38

1/30/2005 13:35 173 1/30/2005 14:15 20874.56 156.152 37 3.67 37

8/8/2005 9:02 141 8/8/2005 9:35 15987.64 119.596 38 5.12 33

6/6/2005 9:30 481 6/6/2005 10:20 15722.73 117.614 39 6.01 30

1/15/2005 8:11 341 1/15/2005 10:15 13921.85 104.142 40 1.13 45

8/29/2005 12:25 138 8/29/2005 13:05 12005.86 89.810 41 2.94 41

4/20/2005 20:33 159 4/20/2005 21:05 7984.91 59.731 42 1.68 43

5/7/2005 13:30 88 5/7/2005 14:05 5972.38 44.676 43 3.07 39

4/30/2005 6:55 217 4/30/2005 7:15 5289.75 39.570 44 0.70 51

2/26/2005 12:50 133 2/26/2005 13:10 4680.21 35.010 45 1.18 44

6/8/2005 21:05 77 6/8/2005 21:45 4431.20 33.148 46 2.47 42

11/24/2005 11:40 58 11/24/2005 12:10 1659.30 12.412 47 0.75 50

3/24/2005 10:08 92 3/24/2005 10:35 1473.76 11.024 48 0.38 55

2/25/2005 16:21 130 2/25/2005 17:20 1055.82 7.898 49 0.46 53

1/26/2005 5:55 39 1/26/2005 6:15 644.34 4.820 50 0.44 54

6/11/2005 17:20 18 6/11/2005 17:30 636.74 4.763 51 1.06 46

8/13/2005 19:35 19 8/13/2005 19:45 449.09 3.359 52 1.00 47

7/25/2005 13:35 16 7/25/2005 13:45 412.08 3.083 53 0.84 48

3/12/2005 12:26 34 3/12/2005 12:45 364.94 2.730 54 0.28 56

6/14/2005 19:06 20 6/14/2005 19:15 293.75 2.197 55 0.81 49

11/9/2005 12:50 15 11/9/2005 13:00 285.96 2.139 56 0.54 52

7/5/2005 3:31 18 7/5/2005 3:45 123.69 0.925 57 0.14 57

10/28/2005 12:15 18 10/28/2005 12:30 62.36 0.466 58 0.07 58

4/25/2005 7:33 12 4/25/2005 7:40 29.47 0.220 59 0.05 60

10/21/2005 7:46 14 10/21/2005 8:00 28.79 0.215 60 0.03 61

4/24/2005 16:52 8 4/24/2005 16:55 19.91 0.149 61 0.05 59

Streets RunSW-E-0041.pdf



Exceedance Summary

Region Name Streets Run Results Summary

Structures within Region Number of Events: 62
Model ID Streets Run.1 Peak Volume: 7,138,325 ft3

Structure Type Regional 53.40 MG
PWSA Sewershed N/A Total Volume: 19,729,229 ft3

Stream of Discharge Monongahela River 147.58 MG
NPDES Permit Number N/A Peak Rate: 70.29 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

M-42, CSO 134A001, CSO 184E001, CSO 
185H001

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - Streets Run Region CSO Volume
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Figure 2 - Streets Run CSO Peak Overflow Rate
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E.3.11   STREETS RUN SEWERSHED – NPDES # 091AM42, 134A001, 184E001 AND 

185H001 

Description of Outfall 

The outfalls 091AM42 (M-42), 134A001, 184E001 and 185H001 have been consolidated to be 

evaluated as a group for the Streets Run Sewershed.  Outfall 091AM42 conveys overflows from 

the ALCOSAN diversion chamber M-42 to the Monongahela River.  This outfall is located along 

Streets Run, east of the Glenwood Bridge interchange, near the existing Sandcastle water park.   

Outfall 134A001 conveys overflows from the PWSA diversion chamber 134A001 to Streets 

Run, and ultimately into the Monongahela River.  The outfall is located along Streets Run, north 

of Hillburn Street, adjacent to a neighborhood playground area.  Outfall 184E001 conveys 

overflows from the PWSA diversion chamber 184E001 to a tributary to Streets Run, and 

ultimately into the Monongahela River.  The outfall is located along a tributary to Streets Run, 

near Oakleaf Drive and Mifflin Road.  Outfall 185H001 conveys flows from the PWSA 

diversion chamber 185H001 to a tributary to Streets Run.  This outfall is located near Glenhurst 

Road and Mifflin Road.  The Streets Run Sewershed consists of 6,521 acres of residential, 

business and commercial users. The Streets Run Sewershed is comprised of approximately 663 

manholes and 125,501 linear feet (23.8 miles) of storm, sanitary, and combined sewers up to 60 

inches in diameter.   

 

Attachment 1, Tributary Area Map, shows the CSO location and the tributary area.   

 

This consolidation of outfalls typically experiences 62 overflow events during the Typical Year 

Baseline Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from these outfalls is approximately 53.40 MG.  The 

peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from outfall 184E001 is approximately 70.29 CFS.  Figures 1 and 2 illustrate the CSO volume 

and peak flow characteristics of the 21 largest CSO events during the typical year baseline 

conditions simulation. 
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Figure 1 - Streets Run Region CSO Volume
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Figure 2 - Streets Run CSO Peak Overflow Rate
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A necessary component of all storage and treatment alternatives would be the construction of 

consolidation sewers.  The sewers are required to convey CSOs from outfalls 134A001, 

184E001, 185H001 and 091AM42 to the vicinity of outfall 091AM42.  There appears to be 

SW-E-0042.pdf
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available space for potential treatment facilities adjacent to the outfall 091AM42.  However, 

there does not appear to be enough space for a storage facility.  This property is private but 

undeveloped industrial land.  

 

Description of Consolidated Outfall Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from Outfall 

184E001.  Attachment 2 identifies the alternatives that have been brought forward to be included 

in this more detailed evaluation.  The following paragraphs describe these CSO control 

alternatives in more detail. 

 

Collection System Control Alternatives 

CS4- Streets Run: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2-Streets Run: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

S4-Streets Run: Surface Storage  

SW-E-0042.pdf
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• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1-Streets Run: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2-Streets Run: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures. 

T3-Streets Run: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4-Streets Run: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

SW-E-0042.pdf
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Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 – Streets Run Alternative Costs, illustrate the planning level present worth costs 

associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows per 

year. 

Figure 3 – Streets Run Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

SW-E-0042.pdf



 

Streets Run Region Report.doc                                                                                                                                    6 

 

Recommendations 

Based upon the above, for control levels 0 through 6 it is recommended that Alternative T4-

Streets Run: Screening and Disinfection be carried forward and re-evaluated with the results of 

the regional and system-wide alternatives analyses. 

 

 Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended alternative. 

 

Significant Issues 

For control levels 0 through 6, a treatment facility was the highest rank alternative.  It appears 

that space is available adjacent to outfall 091AM42 to construct a treatment facility.  There does 

not appear to be enough space in the vicinity of 091AM42 to construct a storage facility. 
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

Regulator optimization will not be evaluated. 

Inter-basin flow balance / 
relief  Y 

A relief sewer will be evaluated. 

Sewer separation 
Y 

Sewer separation within the 22 acres of combined sewer area 
tributary to this outfall will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will not be evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated.   
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives.  

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Other: Sidestream Elevated 
Pool Aeration N 

Technology does not effectively treat the parameters of concern. 

SW-E-0042.pdf
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - Streets Run Region - 0 Overflows / Year
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Alternative Scoring Sheet - Streets Run Region - 2 Overflows / Year
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Alternative Scoring Sheet - Streets Run Region - 4 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

5 5 5

3

5

55
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

12 2 2 2
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

2 2 2 2 2

2 2 2 2

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

3 3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5

33
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

33 4 4 3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

3 3 3 3 3

2 2 2 2

3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

SW-E-0043.pdf



Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

3 3 3

1

5

33
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 3 2

SW-E-0043.pdf



Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1

SW-E-0043.pdf



Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 3 3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

54 4 4 5
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

32 2 2 3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

1 1 1

1

Actual Scores

1 1 1

11
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

2 2 2 2 2

SW-E-0043.pdf



Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

2 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 2
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3

22
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

2 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 2 2
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.668

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.668

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.652

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.652

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.615

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.609

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.646

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.598

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.529

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.529

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.514

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.514

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.497

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.497

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.497

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.514

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.546

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.267

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.267

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.267

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.304

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.304

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.380

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.380

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.380

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.572

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - S-18 to CSO 095J001 Region - 0 Overflows / Year
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Alternative Scoring Sheet - S-18 to CSO 095J001 Region - 1 Overflow / Year
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Alternative Scoring Sheet - S-18 to CSO 095J001 Region - 2 Overflows / Year
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Alternative Scoring Sheet - S-18 to CSO 095J001 Region - 4 Overflows / Year
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Alternative Scoring Sheet - S-18 to CSO 095J001 Region - 6 Overflows / Year
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Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 0
Peak Volume 59,733 CF

 0.45 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 25.92 CFS

16.75 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 8,875                          Input by Engineer
Peak Flow (CFS) 6.48 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 12.96 50% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 19.44 75% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 25.92 100% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,858,000$                 

Construction Cost (Consolidation Sewers) 6,022,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                   1 Input by Engineer, Total 25"-48" Connx

Subtotal  $                    115,000 Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 115,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 443,750                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 888,000$                    
7,025,000$                                                  

Capital Costs - S-18 to CSO 095J001 Region 

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 0
Peak Volume 59,733 CF

 0.45 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                               471 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                                 -   Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 70,650,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 205,168 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 410,000$                    
71,099,000$                                                

SEWER SEPARATION
Capital Costs - S-18 to CSO 095J001 Region 

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 0
Peak Volume 59,733 CF

 0.45 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.45 60,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 0.56 75,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 1,950                          No - 3000ft Min = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 3,421,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.45 0.69 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 5 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 664,000$                    15,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 8.64 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 113,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 5,650 = ACH x Volume / 60

Construction Cost (Odor Control) 356,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.45 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.22 = Peak Vol/DW Time

Construction Cost 8,108,440$                 
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,855,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 112 250 SF / MGD
Land Required - Odor Control (SF) 283 500 SF / 10,000 CFM
Land Required - Screening (SF) 4,188 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 42,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 84,000$                      
17,691,440$                                                TOTAL CAPITAL COST

Capital Costs - S-18 to CSO 095J001 Region 

0 Overflows / Year
TUNNEL STORAGE
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Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 0
Peak Volume 59,733 CF

 0.45 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.45 60,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.53 71,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 85 = (Vol / SWD * 1.5)1/2

Width (Ft) 57 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.54 72,675 Sufficient Volume
Tank Area (SF) 5,000 = Length x Width

Construction Cost (Storage Tank) 392,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 16.75 25.92 = Peak Rate
Force Main Diameter (In) 28 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,695,000$                 36,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 107,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 540 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 56,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.45 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.22 = Peak Vol/DW Time

Construction Cost 8,108,440$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 26,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
20,851,440$                                                TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-18 to CSO 095J001 Region 
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Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 0
Peak Volume 59,733 CF

 0.45 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.45 60,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.53 71,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 85 = (Vol / SWD * 1.5)1/2

Width (Ft) 57 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.54 72,675 Sufficient Volume
Tank Area (SF) 5,000 = Length x Width

Construction Cost (Storage Tank) 2,290,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.45 0.69 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 5 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 664,000$                    15,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 107,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 341,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.45 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.22 = Peak Vol/DW Time

Construction Cost 8,108,440$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 26,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
19,982,440$                                                TOTAL CAPITAL COST

Capital Costs - S-18 to CSO 095J001 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 0
Peak Volume 59,733 CF

 0.45 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 16.75 25.92                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 2

Construction Cost (Swirl / Vortex) 1,690,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 18.43 28.51 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,900,000$                 38,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 58,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 2,900 = ACH x Volume / 60

Construction Cost (Odor Control) 211,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 18.43 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 68 32
Passes / Detention (Min) 3 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 715,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 17,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 34,000$                      
15,100,000$                                                TOTAL CAPITAL COST

Capital Costs - S-18 to CSO 095J001 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 0
Peak Volume 59,733 CF

 0.45 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 16.75 25.92 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 76 OK =(Surf Area x 2)1/2

Width (Ft) 38 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.26 34,656

Construction Cost (CSOTF) 16,374,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 16.75 25.92 = Peak Rate
Force Main Diameter (In) 28 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,695,000$                 36,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 52,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 194,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 16.75 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 65 31
Passes / Detention (Min) 3 15.55 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 682,000$                    

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.26 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.13 = Peak Vol/DW Time

Construction Cost 8,062,914$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 12,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 24,000$                      
37,579,914$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 0
Peak Volume 59,733 CF

 0.45 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 25.92 CFS

16.75 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 16.75 25.92                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 21 OK =(Surf Area x 2)1/2

Width (Ft) 11 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 3,843,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 18.43 28.51 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 30 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,900,000$                 38,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 300 = ACH x Volume / 60

Construction Cost (Odor Control) 36,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 16.75 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 18.43 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 68 32
Passes / Detention (Min) 3 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 715,000$                    591,000$                    

Construction Cost (Disinfection) 1,306,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 30,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
17,695,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 0
Peak Volume 59,733 CF

 0.45 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 25.92 CFS

16.75 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 16.75 25.92 Ref: CSO Statistics

Construction Cost (Screening) 1,188,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 16.75 25.92 = Peak Flow x % Req Pump
Force Main Diameter (In) 28 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,695,000$                 36,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 25.92 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,200 =CFS x 200
Odor Control Flow Rate (CFM) 260 = ACH x Volume / 60

Construction Cost (Odor Control) 32,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 16.75 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 65 31
Passes / Detention (Min) 3 15.55 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 682,000$                    563,000$                    

Construction Cost (Disinfection) 1,245,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 24,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
13,568,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 1
Peak Volume 25,135 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 20.35 CFS

13.15 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 8,875                          Width of Sewershed along Riverline
Peak Flow (CFS) 6.48 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 12.96 50% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 19.44 75% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 25.92 100% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,858,000$                 

Construction Cost (Consolidation Sewers) 6,022,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                   1 Input by Engineer, Total 25"-48" Connx

Subtotal  $                    115,000 Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 115,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 443,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 888,000$                    
7,025,000$                                                  

Capital Costs - S-18 to CSO 095J001 Region 

1 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 1
Peak Volume 25,135 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 20.35 CFS

13.15 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 471 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 70,650,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 205,168 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 410,000$                    
71,099,000$                                                TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - S-18 to CSO 095J001 Region 

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 1
Peak Volume 25,135 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 20.35 CFS

13.15 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.19 25,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 0.24 31,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 806                             No - 3000ft Min = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 1,414,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 2 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.09 0.15 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 2 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.7 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 364,000$                    13,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 6.78 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 47,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 2,350 = ACH x Volume / 60

Construction Cost (Odor Control) 179,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 13.15 Ref: CSO Statistics

Construction Cost (Screening) 1,021,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.19 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.09 = Peak Vol/DW Time

Construction Cost 8,045,629$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,855,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 24 250 SF / MGD
Land Required - Odor Control (SF) 118 500 SF / 10,000 CFM
Land Required - Screening (SF) 3,289 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 41,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 82,000$                      
14,973,629$                                                

Capital Costs - S-18 to CSO 095J001 Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST
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Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 1
Peak Volume 25,135 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 20.35 CFS

13.15 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.19 25,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.22 29,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 55 = (Vol / SWD * 1.5)1/2

Width (Ft) 37 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.23 30,525 Sufficient Volume
Tank Area (SF) 2,000 = Length x Width

Construction Cost (Storage Tank) 153,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 13.15 20.35 = Peak Rate
Force Main Diameter (In) 25 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,256,000$                 33,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 20.35 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 44,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 220 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 28,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 13.15 Ref: CSO Statistics

Construction Cost (Screening) 1,021,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.19 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.09 = Peak Vol/DW Time

Construction Cost 8,045,629$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 22,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 44,000$                      
19,904,629$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-18 to CSO 095J001 Region 

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 1
Peak Volume 25,135 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 20.35 CFS

13.15 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.19 25,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.22 29,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 55 = (Vol / SWD * 1.5)1/2

Width (Ft) 37 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.23 30,525 Sufficient Volume
Tank Area (SF) 2,000 = Length x Width

Construction Cost (Storage Tank) 1,493,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.19 0.29 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 3 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 444,000$                    14,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 20.35 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 44,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 170,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 13.15 Ref: CSO Statistics

Construction Cost (Screening) 1,021,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.19 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.09 = Peak Vol/DW Time

Construction Cost 8,045,629$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 22,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 44,000$                      
18,555,629$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 1
Peak Volume 25,135 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 20.35 CFS

13.15 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 13.15 20.35                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 2

Construction Cost (Swirl / Vortex) 1,458,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 14.47 22.39 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,417,000$                 34,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 20.35 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 58,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 2,900 = ACH x Volume / 60

Construction Cost (Odor Control) 211,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 13.15 Ref: CSO Statistics

Construction Cost (Screening) 1,021,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 14.47 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 60 29
Passes 3 15.54 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 636,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 14,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 28,000$                      
14,129,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 1
Peak Volume 25,135 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 20.35 CFS

13.15 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 13.15 20.35 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 67 OK =(Surf Area x 2)1/2

Width (Ft) 34 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.20 27,336

Construction Cost (CSOTF) 16,378,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 13.15 20.35 = Peak Rate
Force Main Diameter (In) 25 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,256,000$                 33,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 20.35 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 41,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 161,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 13.15 Ref: CSO Statistics

Construction Cost (Screening) 1,021,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 13.15 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 57 28
Passes 3 15.68 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 610,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.19 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.09 = Peak Vol/DW Time

Construction Cost 8,045,629$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 10,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 20,000$                      
36,848,629$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 1
Peak Volume 25,135 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 20.35 CFS

13.15 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 13.15 20.35                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 160 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 19 OK =(Surf Area x 2)1/2

Width (Ft) 9 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 3,271,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 14.47 22.39 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,417,000$                 34,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 20.35 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 200 = ACH x Volume / 60

Construction Cost (Odor Control) 26,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 13.15 Ref: CSO Statistics

Construction Cost (Screening) 1,021,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 14.47 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 60 29
Passes 3 15.54 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 636,000$                    514,000$                    

Construction Cost (Disinfection) 1,150,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 28,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
16,299,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - S-18 to CSO 095J001 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY
Number of Events / Year 71

Number of Overflows / Year 1
Peak Volume 25,135 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 20.35 CFS

13.15 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 13.15 20.35 Ref: CSO Statistics

Construction Cost (Screening) 1,021,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 13.15 20.35 = Peak Flow x % Req Pump
Force Main Diameter (In) 25 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,256,000$                 33,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 20.35 Ref: CSO Statistics

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,100 =CFS x 200
Odor Control Flow Rate (CFM) 210 = ACH x Volume / 60

Construction Cost (Odor Control) 27,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 13.15 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 57 28
Passes 3 15.68 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 610,000$                    487,000$                    

Construction Cost (Disinfection) 1,097,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 24,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
12,806,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 2
Peak Volume 24,942 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 19.37 CFS

12.52 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 8,875                          Width of Sewershed along Riverline
Peak Flow (CFS) 6.48 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 12.96 50% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 19.44 75% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 25.92 100% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,858,000$                 

Construction Cost (Consolidation Sewers) 6,022,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                   1 Input by Engineer, Total 25"-48" Connx

Subtotal  $                    115,000 Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 115,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 443,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 888,000$                    
7,025,000$                                                  

Capital Costs - S-18 to CSO 095J001 Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 2
Peak Volume 24,942 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 19.37 CFS

12.52 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 471 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 70,650,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 205,168 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 410,000$                    
71,099,000$                                                TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - S-18 to CSO 095J001 Region 
SEWER SEPARATION

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 2
Peak Volume 24,942 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 19.37 CFS

12.52 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.19 25,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 0.23 31,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 806                             No - 3000ft Min = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 1,414,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 2 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.09 0.14 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 2 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.6 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 364,000$                    13,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 6.46 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 47,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 2,350 = ACH x Volume / 60

Construction Cost (Odor Control) 179,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 12.52 Ref: CSO Statistics

Construction Cost (Screening) 992,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.19 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.09 = Peak Vol/DW Time

Construction Cost 8,045,279$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,855,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 23 250 SF / MGD
Land Required - Odor Control (SF) 118 500 SF / 10,000 CFM
Land Required - Screening (SF) 3,130 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 41,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 82,000$                      
14,944,279$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - S-18 to CSO 095J001 Region 
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Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 2
Peak Volume 24,942 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 19.37 CFS

12.52 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.19 25,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.22 29,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 55 = (Vol / SWD * 1.5)1/2

Width (Ft) 37 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.23 30,525 Sufficient Volume
Tank Area (SF) 2,000 = Length x Width

Construction Cost (Storage Tank) 151,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 12.52 19.37 = Peak Rate
Force Main Diameter (In) 24 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,179,000$                 32,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 19.37 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 44,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 220 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 28,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 12.52 Ref: CSO Statistics

Construction Cost (Screening) 992,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.19 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.09 = Peak Vol/DW Time

Construction Cost 8,045,279$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 22,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 44,000$                      
19,795,279$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-18 to CSO 095J001 Region 

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 2
Peak Volume 24,942 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 19.37 CFS

12.52 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.19 25,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.22 29,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 55 = (Vol / SWD * 1.5)1/2

Width (Ft) 37 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.23 30,525 Sufficient Volume
Tank Area (SF) 2,000 = Length x Width

Construction Cost (Storage Tank) 1,489,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.19 0.29 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 3 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 443,000$                    14,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 19.37 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 44,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 170,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 12.52 Ref: CSO Statistics

Construction Cost (Screening) 992,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.19 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.09 = Peak Vol/DW Time

Construction Cost 8,045,279$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 22,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 44,000$                      
18,521,279$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 2
Peak Volume 24,942 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 19.37 CFS

12.52 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 12.52 19.37                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 2

Construction Cost (Swirl / Vortex) 1,414,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 13.77 21.31 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,332,000$                 34,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 19.37 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 58,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 2,900 = ACH x Volume / 60

Construction Cost (Odor Control) 211,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 12.52 Ref: CSO Statistics

Construction Cost (Screening) 992,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 13.77 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 59 28
Passes 3 15.50 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 623,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 13,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 26,000$                      
13,956,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 2
Peak Volume 24,942 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 19.37 CFS

12.52 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 12.52 19.37 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 66 OK =(Surf Area x 2)1/2

Width (Ft) 33 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.20 26,136

Construction Cost (CSOTF) 16,379,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 12.52 19.37 = Peak Rate
Force Main Diameter (In) 24 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,179,000$                 32,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 19.37 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 39,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 154,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 12.52 Ref: CSO Statistics

Construction Cost (Screening) 992,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 12.52 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 56 27
Passes 3 15.61 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 597,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.19 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.09 = Peak Vol/DW Time

Construction Cost 8,045,279$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 10,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 20,000$                      
36,722,279$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 2
Peak Volume 24,942 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 19.37 CFS

12.52 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 12.52 19.37                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 150 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 18 OK =(Surf Area x 2)1/2

Width (Ft) 9 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 3,170,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 13.77 21.31 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,332,000$                 34,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 19.37 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 200 = ACH x Volume / 60

Construction Cost (Odor Control) 26,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 12.52 Ref: CSO Statistics

Construction Cost (Screening) 992,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 13.77 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 59 28
Passes 3 15.50 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 623,000$                    500,000$                    

Construction Cost (Disinfection) 1,123,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 28,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
16,057,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 2
Peak Volume 24,942 CF

 0.19 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 19.37 CFS

12.52 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 12.52 19.37 Ref: CSO Statistics

Construction Cost (Screening) 992,000$                    
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 12.52 19.37 = Peak Flow x % Req Pump
Force Main Diameter (In) 24 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,179,000$                 32,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 19.37 Ref: CSO Statistics

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,900 =CFS x 200
Odor Control Flow Rate (CFM) 200 = ACH x Volume / 60

Construction Cost (Odor Control) 26,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 12.52 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 56 27
Passes 3 15.61 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 597,000$                    473,000$                    

Construction Cost (Disinfection) 1,070,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 24,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
12,671,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 4
Peak Volume 20,487 CF

 0.15 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 16.00 CFS

10.34 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 8,875                          Width of Sewershed along Riverline
Peak Flow (CFS) 6.48 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 12.96 50% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 19.44 75% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 25.92 100% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,858,000$                 

Construction Cost (Consolidation Sewers) 6,022,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                   1 Input by Engineer, Total 25"-48" Connx

Subtotal  $                    115,000 Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 115,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 443,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 888,000$                    
7,025,000$                                                  

Capital Costs - S-18 to CSO 095J001 Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 4
Peak Volume 20,487 CF

 0.15 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 16.00 CFS

10.34 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 471 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 70,650,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 205,168 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 410,000$                    
71,099,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 4
Peak Volume 20,487 CF

 0.15 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 16.00 CFS

10.34 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.15 20,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 0.19 25,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 650                             No - 3000ft Min = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 1,140,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 2 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.08 0.12 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 2 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 350,000$                    13,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 5.33 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 38,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 1,900 = ACH x Volume / 60

Construction Cost (Odor Control) 151,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 10.34 Ref: CSO Statistics

Construction Cost (Screening) 891,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.15 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.08 = Peak Vol/DW Time

Construction Cost 8,037,192$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,855,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 19 250 SF / MGD
Land Required - Odor Control (SF) 95 500 SF / 10,000 CFM
Land Required - Screening (SF) 2,585 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 40,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 80,000$                      
14,517,192$                                                TOTAL CAPITAL COST

Capital Costs - S-18 to CSO 095J001 Region 
TUNNEL STORAGE
4 Overflows / Year

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 4
Peak Volume 20,487 CF

 0.15 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 16.00 CFS

10.34 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.15 20,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.18 24,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 50 = (Vol / SWD * 1.5)1/2

Width (Ft) 34 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.19 25,500 Sufficient Volume
Tank Area (SF) 2,000 = Length x Width

Construction Cost (Storage Tank) 122,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 10.34 16.00 = Peak Rate
Force Main Diameter (In) 22 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,838,000$                 30,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 16.00 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 36,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 180 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 24,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 10.34 Ref: CSO Statistics

Construction Cost (Screening) 891,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.15 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.08 = Peak Vol/DW Time

Construction Cost 8,037,192$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 21,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 42,000$                      
19,308,192$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-18 to CSO 095J001 Region 

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 4
Peak Volume 20,487 CF

 0.15 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 16.00 CFS

10.34 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.15 20,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.18 24,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 50 = (Vol / SWD * 1.5)1/2

Width (Ft) 34 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.19 25,500 Sufficient Volume
Tank Area (SF) 2,000 = Length x Width

Construction Cost (Storage Tank) 1,386,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.15 0.24 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 3 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 4.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 415,000$                    14,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 16.00 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 36,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 145,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 10.34 Ref: CSO Statistics

Construction Cost (Screening) 891,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.15 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.08 = Peak Vol/DW Time

Construction Cost 8,037,192$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 21,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 42,000$                      
18,254,192$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 4
Peak Volume 20,487 CF

 0.15 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 16.00 CFS

10.34 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 10.34 16.00                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 2

Construction Cost (Swirl / Vortex) 1,258,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 11.38 17.60 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 23 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,925,000$                 31,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 16.00 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 58,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 2,900 = ACH x Volume / 60

Construction Cost (Odor Control) 211,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 10.34 Ref: CSO Statistics

Construction Cost (Screening) 891,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 11.38 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 54 25
Passes 3 15.34 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 574,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 11,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 22,000$                      
13,236,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 4
Peak Volume 20,487 CF

 0.15 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 16.00 CFS

10.34 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 10.34 16.00 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 61 OK =(Surf Area x 2)1/2

Width (Ft) 31 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.17 22,692

Construction Cost (CSOTF) 16,381,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 10.34 16.00 = Peak Rate
Force Main Diameter (In) 22 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,838,000$                 30,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 16.00 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 34,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 139,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 10.34 Ref: CSO Statistics

Construction Cost (Screening) 891,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 10.34 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 51 25
Passes 3 15.94 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 553,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.15 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.08 = Peak Vol/DW Time

Construction Cost 8,037,192$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 9,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 18,000$                      
36,211,192$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 4
Peak Volume 20,487 CF

 0.15 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 16.00 CFS

10.34 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 10.34 16.00                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 130 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 17 OK =(Surf Area x 2)1/2

Width (Ft) 9 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 2,825,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 11.38 17.60 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 23 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,925,000$                 31,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 16.00 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 4,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 200 = ACH x Volume / 60

Construction Cost (Odor Control) 26,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 10.34 Ref: CSO Statistics

Construction Cost (Screening) 891,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 11.38 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 54 25
Passes 3 15.34 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 574,000$                    446,000$                    

Construction Cost (Disinfection) 1,020,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 27,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
15,096,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 4
Peak Volume 20,487 CF

 0.15 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 16.00 CFS

10.34 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 10.34 16.00 Ref: CSO Statistics

Construction Cost (Screening) 891,000$                    
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 10.34 16.00 = Peak Flow x % Req Pump
Force Main Diameter (In) 22 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,838,000$                 30,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 16.00 Ref: CSO Statistics

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,200 =CFS x 200
Odor Control Flow Rate (CFM) 160 = ACH x Volume / 60

Construction Cost (Odor Control) 22,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 10.34 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 51 25
Passes 3 15.94 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 553,000$                    429,000$                    

Construction Cost (Disinfection) 982,000$                    
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 24,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
12,135,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 6
Peak Volume 15,186 CF

 0.11 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 12.15 CFS

7.85 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 8,875                          Width of Sewershed along Riverline
Peak Flow (CFS) 6.48 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 12.96 50% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 19.44 75% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,388,000$                 
Peak Flow (CFS) 25.92 100% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,219                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,858,000$                 

Construction Cost (Consolidation Sewers) 6,022,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                   1 Input by Engineer, Total 25"-48" Connx

Subtotal  $                    115,000 Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 115,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 443,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 888,000$                    
7,025,000$                                                  

Capital Costs - S-18 to CSO 095J001 Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 6
Peak Volume 15,186 CF

 0.11 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 12.15 CFS

7.85 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 471 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 70,650,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 205,168 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 410,000$                    
71,099,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 6
Peak Volume 15,186 CF

 0.11 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 12.15 CFS

7.85 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.11 15,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 0.14 19,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 494                             No - 3000ft Min = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 3 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 867,000$                    OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 2 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.06 0.09 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 2 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 4.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 333,000$                    13,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 4.05 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 29,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 1,450 = ACH x Volume / 60

Construction Cost (Odor Control) 122,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 7.85 Ref: CSO Statistics

Construction Cost (Screening) 776,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.11 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.06 = Peak Vol/DW Time

Construction Cost 8,027,568$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 3                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 3,855,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 7,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 14 250 SF / MGD
Land Required - Odor Control (SF) 73 500 SF / 10,000 CFM
Land Required - Screening (SF) 1,963 250 SF / MGD
Land Required - Regulator (SF) 30,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 40,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 80,000$                      
14,073,568$                                                

Capital Costs - S-18 to CSO 095J001 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 6
Peak Volume 15,186 CF

 0.11 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 12.15 CFS

7.85 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.11 15,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.13 18,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 43 = (Vol / SWD * 1.5)1/2

Width (Ft) 29 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.14 18,705 Sufficient Volume
Tank Area (SF) 1,000 = Length x Width

Construction Cost (Storage Tank) 88,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 7.85 12.15 = Peak Rate
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,581,000$                 27,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 12.15 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 27,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 140 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 20,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 7.85 Ref: CSO Statistics

Construction Cost (Screening) 776,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.11 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.06 = Peak Vol/DW Time

Construction Cost 8,027,568$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 21,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 42,000$                      
18,885,568$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - S-18 to CSO 095J001 Region 
SURFACE STORAGE TANK

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 6
Peak Volume 15,186 CF

 0.11 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 12.15 CFS

7.85 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.11 15,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.13 18,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 43 = (Vol / SWD * 1.5)1/2

Width (Ft) 29 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.14 18,705 Sufficient Volume
Tank Area (SF) 1,000 = Length x Width

Construction Cost (Storage Tank) 1,264,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.11 0.18 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 2 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 8.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 381,000$                    13,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 12.15 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 27,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 116,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 7.85 Ref: CSO Statistics

Construction Cost (Screening) 776,000$                    
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.11 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.06 = Peak Vol/DW Time

Construction Cost 8,027,568$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 21,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 42,000$                      
17,943,568$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 6
Peak Volume 15,186 CF

 0.11 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 12.15 CFS

7.85 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 7.85 12.15                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 1

Construction Cost (Swirl / Vortex) 1,064,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 8.64 13.37 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 20 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,670,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 12.15 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 29,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 1,450 = ACH x Volume / 60

Construction Cost (Odor Control) 122,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 7.85 Ref: CSO Statistics

Construction Cost (Screening) 776,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 8.64 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 47 22
Passes 3 15.47 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 518,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 8,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 16,000$                      
12,518,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 6
Peak Volume 15,186 CF

 0.11 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 12.15 CFS

7.85 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 7.85 12.15 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 54 OK =(Surf Area x 2)1/2

Width (Ft) 27 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.13 17,496

Construction Cost (CSOTF) 16,384,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.85 12.15 = Peak Rate
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,581,000$                 27,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 12.15 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 26,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 112,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 7.85 Ref: CSO Statistics

Construction Cost (Screening) 776,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 7.85 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 45 21
Passes 3 15.55 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 502,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.11 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.06 = Peak Vol/DW Time

Construction Cost 8,027,568$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 8,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 16,000$                      
35,749,568$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 6
Peak Volume 15,186 CF

 0.11 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 12.15 CFS

7.85 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 7.85 12.15                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 15 OK =(Surf Area x 2)1/2

Width (Ft) 8 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 2,433,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 8.64 13.37 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 20 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,670,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 12.15 Ref: Technical Parameters

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 150 = ACH x Volume / 60

Construction Cost (Odor Control) 21,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 7.85 Ref: CSO Statistics

Construction Cost (Screening) 776,000$                    
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 8.64 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 47 22
Passes 3 15.47 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 518,000$                    385,000$                    

Construction Cost (Disinfection) 903,000$                    
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 25,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
14,205,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Cost Summary

RESULTS SUMMARY  
Number of Events / Year 71

Number of Overflows / Year 6
Peak Volume 15,186 CF

 0.11 MG
Total Volume 322,781 CF

 2.41 MG
Peak Rate 12.15 CFS

7.85 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 7.85 12.15 Ref: CSO Statistics

Construction Cost (Screening) 776,000$                    
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 7.85 12.15 = Peak Flow x % Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,581,000$                 27,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 12.15 Ref: CSO Statistics

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,025,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,400 =CFS x 200
Odor Control Flow Rate (CFM) 120 = ACH x Volume / 60

Construction Cost (Odor Control) 17,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 7.85 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 45 21
Passes 3 15.55 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 502,000$                    367,000$                    

Construction Cost (Disinfection) 869,000$                    
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 23,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 46,000$                      
11,640,000$                                                

Capital Costs - S-18 to CSO 095J001 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0043.pdf



Operation and Maintenance Costs

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.45 $10,973 20 10.910 $119,716
Length (ft) 1950
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (mgd) 16.75 $8,875 20 10.910 $96,830
Odor Control O&M Capacity (cfm) 5,650 $19,775 20 10.910 $215,744
Reserve / Replace 10% Gravity / 15% Pump $6,909

Total Annual O&M $200,000 Total PW O&M $2,752,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 16.75 $123,561 20 10.910 $1,348,045
No. Events / Yr 71
Const Cost ($) $392,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 17 $8,875 20 10.910 $96,830
Odor Control O&M Capacity (cfm) 540 $1,890 20 10.910 $20,620
Reserve / Replace 10% Gravity / 15% Pump $18,459

Total Annual O&M $179,000 Total PW O&M $2,130,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.45 $10,973 20 10.910 $119,716
No. Events / Yr 71
Const Cost ($) $2,290,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 17 $8,875 20 10.910 $96,830
Odor Control O&M Capacity (cfm) 5,350 $18,725 20 10.910 $204,289
Reserve / Replace 10% Gravity / 15% Pump $6,868

Total Annual O&M $88,000 Total PW O&M $1,142,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$9,037

$646,003

Tank O&M $49,347

Tunnel Storage

Tank O&M $44,602 14.48450

Tunnel Maintenance $624 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $714,72850
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Operation and Maintenance Costs

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 16.75 $123,561 20 10.910 $1,348,045
Sed. Basin O&M Flow Rate (mgd) 16.75 $1,885 50 14.484 $27,295
Screening O&M Flow Rate (mgd) 16.75 $8,875 20 10.910 $96,830
Disinfection O&M Flow Rate (mgd) 16.75 $89,533 20 10.910 $976,798
Odor Control O&M Capacity (cfm) 2,600.00 $9,100 20 10.910 $99,280
Reserve / Replace 10% Gravity / 15% Pump $20,690

Total Annual O&M $233,000 Total PW O&M $2,569,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 18.43 $131,685 20 10.910 $1,436,676
HREP O&M Flow Rate (mgd) 16.75 $122,201 20 10.910 $1,333,208
Screening O&M Flow Rate (mgd) 16.75 $8,875 20 10.910 $96,830
Disinfection O&M Flow Rate (mgd) 18.43 $94,885 20 10.910 $1,035,193
Odor Control O&M Capacity (cfm) 300.00 $1,050 20 10.910 $11,455
Reserve / Replace 10% Gravity / 15% Pump $31,639

Total Annual O&M $359,000 Total PW O&M $3,945,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 18.43 $131,685 20 10.910 $1,436,676
Swirl / Vortex O&M Flow Rate (mgd) 16.75 $1,885 20 10.910 $20,560
Screening O&M Flow Rate (mgd) 16.75 $8,875 20 10.910 $96,830
Disinfection O&M Flow Rate (mgd) 18.43 $94,885 20 10.910 $1,035,193
Odor Control O&M Capacity (cfm) 2,900.00 $10,150 20 10.910 $110,736
Reserve / Replace 10% Gravity / 15% Pump $23,960

Total Annual O&M $248,000 Total PW O&M $2,724,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 16.75 $123,561 20 10.910 $1,348,045
Screening O&M Flow Rate (mgd) 16.75 $8,875 20 10.910 $96,830
Disinfection O&M Flow Rate (mgd) 16.75 $89,533 20 10.910 $976,798
Odor Control O&M Capacity (cfm) 260.00 $910 20 10.910 $9,928
Reserve / Replace 10% Gravity / 15% Pump $20,249

Total Annual O&M $223,000 Total PW O&M $2,452,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0043.pdf



Operation and Maintenance Costs

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.09 $3,873 20 10.910 $42,254
Length (ft) 806
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (mgd) 13.15 $8,558 20 10.910 $93,362
Odor Control O&M Capacity (cfm) 2,350 $8,225 20 10.910 $89,734
Reserve / Replace 10% Gravity / 15% Pump $4,749

Total Annual O&M $180,000 Total PW O&M $2,538,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 13.15 $105,133 20 10.910 $1,146,994
No. Events / Yr 71
Const Cost ($) $153,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 13 $8,558 20 10.910 $93,362
Odor Control O&M Capacity (cfm) 220 $770 20 10.910 $8,401
Reserve / Replace 10% Gravity / 15% Pump $16,138

Total Annual O&M $159,000 Total PW O&M $1,902,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.19 $6,154 20 10.910 $67,141
No. Events / Yr 71
Const Cost ($) $1,493,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 13 $8,558 20 10.910 $93,362
Odor Control O&M Capacity (cfm) 2,200 $7,700 20 10.910 $84,007
Reserve / Replace 10% Gravity / 15% Pump $5,051

Total Annual O&M $70,000 Total PW O&M $935,000

14.484 $637,349

14.484 $685,869

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $258 50 14.484 $3,735

Tank O&M

Tank O&M $47,355

Tunnel Storage

Surface Storage Tank

50

$44,005 50

Sub-Surface Storage 
Tank

SW-E-0043.pdf



Operation and Maintenance Costs

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 13.15 $105,133 20 10.910 $1,146,994
Sed. Basin O&M Flow Rate (mgd) 13.15 $1,480 50 14.484 $21,434
Screening O&M Flow Rate (mgd) 13.15 $8,558 20 10.910 $93,362
Disinfection O&M Flow Rate (mgd) 13.15 $77,272 20 10.910 $843,035
Odor Control O&M Capacity (cfm) 2,050.00 $7,175 20 10.910 $78,279
Reserve / Replace 10% Gravity / 15% Pump $18,159

Total Annual O&M $200,000 Total PW O&M $2,201,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 14.47 $112,045 20 10.910 $1,222,406
HREP O&M Flow Rate (mgd) 13.15 $106,006 20 10.910 $1,156,522
Screening O&M Flow Rate (mgd) 13.15 $8,558 20 10.910 $93,362
Disinfection O&M Flow Rate (mgd) 14.47 $81,892 20 10.910 $893,433
Odor Control O&M Capacity (cfm) 200.00 $700 20 10.910 $7,637
Reserve / Replace 10% Gravity / 15% Pump $27,416

Total Annual O&M $310,000 Total PW O&M $3,401,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 14.47 $112,045 20 10.910 $1,222,406
Swirl / Vortex O&M Flow Rate (mgd) 13.15 $1,480 20 10.910 $16,145
Screening O&M Flow Rate (mgd) 13.15 $8,558 20 10.910 $93,362
Disinfection O&M Flow Rate (mgd) 14.47 $81,892 20 10.910 $893,433
Odor Control O&M Capacity (cfm) 2,900.00 $10,150 20 10.910 $110,736
Reserve / Replace 10% Gravity / 15% Pump $21,005

Total Annual O&M $215,000 Total PW O&M $2,357,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 13.15 $105,133 20 10.910 $1,146,994
Screening O&M Flow Rate (mgd) 13.15 $8,558 20 10.910 $93,362
Disinfection O&M Flow Rate (mgd) 13.15 $77,272 20 10.910 $843,035
Odor Control O&M Capacity (cfm) 210.00 $735 20 10.910 $8,019
Reserve / Replace 10% Gravity / 15% Pump $17,794

Total Annual O&M $192,000 Total PW O&M $2,109,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

SW-E-0043.pdf



Operation and Maintenance Costs

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.09 $3,853 20 10.910 $42,037
Length (ft) 806
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (mgd) 12.52 $8,502 20 10.910 $92,756
Odor Control O&M Capacity (cfm) 2,350 $8,225 20 10.910 $89,734
Reserve / Replace 10% Gravity / 15% Pump $4,670

Total Annual O&M $180,000 Total PW O&M $2,537,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 12.52 $101,718 20 10.910 $1,109,741
No. Events / Yr 71
Const Cost ($) $151,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 13 $8,502 20 10.910 $92,756
Odor Control O&M Capacity (cfm) 220 $770 20 10.910 $8,401
Reserve / Replace 10% Gravity / 15% Pump $15,745

Total Annual O&M $155,000 Total PW O&M $1,864,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.19 $6,122 20 10.910 $66,796
No. Events / Yr 71
Const Cost ($) $1,489,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 13 $8,502 20 10.910 $92,756
Odor Control O&M Capacity (cfm) 2,200 $7,700 20 10.910 $84,007
Reserve / Replace 10% Gravity / 15% Pump $4,968

Total Annual O&M $70,000 Total PW O&M $934,000

$637,277

$685,724

Tank O&M $44,000 50

Tank O&M $47,345 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $258 50 14.484 $3,735

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 12.52 $101,718 20 10.910 $1,109,741
Sed. Basin O&M Flow Rate (mgd) 12.52 $1,409 50 14.484 $20,400
Screening O&M Flow Rate (mgd) 12.52 $8,502 20 10.910 $92,756
Disinfection O&M Flow Rate (mgd) 12.52 $74,980 20 10.910 $818,032
Odor Control O&M Capacity (cfm) 1,950.00 $6,825 20 10.910 $74,460
Reserve / Replace 10% Gravity / 15% Pump $17,711

Total Annual O&M $194,000 Total PW O&M $2,133,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 13.77 $108,406 20 10.910 $1,182,704
HREP O&M Flow Rate (mgd) 12.52 $102,970 20 10.910 $1,123,392
Screening O&M Flow Rate (mgd) 12.52 $8,502 20 10.910 $92,756
Disinfection O&M Flow Rate (mgd) 13.77 $79,463 20 10.910 $866,935
Odor Control O&M Capacity (cfm) 200.00 $700 20 10.910 $7,637
Reserve / Replace 10% Gravity / 15% Pump $26,680

Total Annual O&M $301,000 Total PW O&M $3,300,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 13.77 $108,406 20 10.910 $1,182,704
Swirl / Vortex O&M Flow Rate (mgd) 12.52 $1,409 20 10.910 $15,367
Screening O&M Flow Rate (mgd) 12.52 $8,502 20 10.910 $92,756
Disinfection O&M Flow Rate (mgd) 13.77 $79,463 20 10.910 $866,935
Odor Control O&M Capacity (cfm) 2,900.00 $10,150 20 10.910 $110,736
Reserve / Replace 10% Gravity / 15% Pump $20,484

Total Annual O&M $208,000 Total PW O&M $2,289,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 12.52 $101,718 20 10.910 $1,109,741
Screening O&M Flow Rate (mgd) 12.52 $8,502 20 10.910 $92,756
Disinfection O&M Flow Rate (mgd) 12.52 $74,980 20 10.910 $818,032
Odor Control O&M Capacity (cfm) 200.00 $700 20 10.910 $7,637
Reserve / Replace 10% Gravity / 15% Pump $17,363

Total Annual O&M $186,000 Total PW O&M $2,046,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0043.pdf



Operation and Maintenance Costs

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.08 $3,379 20 10.910 $36,860
Length (ft) 650
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (mgd) 10.34 $8,312 20 10.910 $90,687
Odor Control O&M Capacity (cfm) 1,900 $6,650 20 10.910 $72,551
Reserve / Replace 10% Gravity / 15% Pump $4,262

Total Annual O&M $178,000 Total PW O&M $2,511,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 10.34 $89,523 20 10.910 $976,693
No. Events / Yr 71
Const Cost ($) $122,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 10 $8,312 20 10.910 $90,687
Odor Control O&M Capacity (cfm) 180 $630 20 10.910 $6,873
Reserve / Replace 10% Gravity / 15% Pump $14,068

Total Annual O&M $143,000 Total PW O&M $1,725,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.15 $5,368 20 10.910 $58,569
No. Events / Yr 71
Const Cost ($) $1,386,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 10 $8,312 20 10.910 $90,687
Odor Control O&M Capacity (cfm) 1,800 $6,300 20 10.910 $68,733
Reserve / Replace 10% Gravity / 15% Pump $4,511

Total Annual O&M $68,000 Total PW O&M $904,000

Tank O&M $47,087

Surface Storage Tank

50

$636,227

14.484 $681,995

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $208 50 14.484 $3,012

14.484Tank O&M $43,927

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 10.34 $89,523 20 10.910 $976,693
Sed. Basin O&M Flow Rate (mgd) 10.34 $1,163 50 14.484 $16,851
Screening O&M Flow Rate (mgd) 10.34 $8,312 20 10.910 $90,687
Disinfection O&M Flow Rate (mgd) 10.34 $66,738 20 10.910 $728,109
Odor Control O&M Capacity (cfm) 1,700.00 $5,950 20 10.910 $64,914
Reserve / Replace 10% Gravity / 15% Pump $15,885

Total Annual O&M $172,000 Total PW O&M $1,893,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 11.38 $95,409 20 10.910 $1,040,909
HREP O&M Flow Rate (mgd) 10.34 $92,021 20 10.910 $1,003,944
Screening O&M Flow Rate (mgd) 10.34 $8,312 20 10.910 $90,687
Disinfection O&M Flow Rate (mgd) 11.38 $70,728 20 10.910 $771,637
Odor Control O&M Capacity (cfm) 200.00 $700 20 10.910 $7,637
Reserve / Replace 10% Gravity / 15% Pump $23,674

Total Annual O&M $268,000 Total PW O&M $2,938,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 11.38 $95,409 20 10.910 $1,040,909
Swirl / Vortex O&M Flow Rate (mgd) 10.34 $1,163 20 10.910 $12,693
Screening O&M Flow Rate (mgd) 10.34 $8,312 20 10.910 $90,687
Disinfection O&M Flow Rate (mgd) 11.38 $70,728 20 10.910 $771,637
Odor Control O&M Capacity (cfm) 2,900.00 $10,150 20 10.910 $110,736
Reserve / Replace 10% Gravity / 15% Pump $18,204

Total Annual O&M $186,000 Total PW O&M $2,045,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 10.34 $89,523 20 10.910 $976,693
Screening O&M Flow Rate (mgd) 10.34 $8,312 20 10.910 $90,687
Disinfection O&M Flow Rate (mgd) 10.34 $66,738 20 10.910 $728,109
Odor Control O&M Capacity (cfm) 160.00 $560 20 10.910 $6,110
Reserve / Replace 10% Gravity / 15% Pump $15,567

Total Annual O&M $166,000 Total PW O&M $1,817,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

SW-E-0043.pdf



Operation and Maintenance Costs

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.06 $2,766 20 10.910 $30,176
Length (ft) 494
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 3 $159,050 50 14.484 $2,303,608
Screening O&M Flow Rate (mgd) 7.85 $8,098 20 10.910 $88,346
Odor Control O&M Capacity (cfm) 1,450 $5,075 20 10.910 $55,368
Reserve / Replace 10% Gravity / 15% Pump $3,801

Total Annual O&M $176,000 Total PW O&M $2,484,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 7.85 $74,487 20 10.910 $812,646
No. Events / Yr 71
Const Cost ($) $88,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 8 $8,098 20 10.910 $88,346
Odor Control O&M Capacity (cfm) 140 $490 20 10.910 $5,346
Reserve / Replace 10% Gravity / 15% Pump $12,696

Total Annual O&M $127,000 Total PW O&M $1,554,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.11 $4,395 20 10.910 $47,949
No. Events / Yr 71
Const Cost ($) $1,264,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 8 $8,098 20 10.910 $88,346
Odor Control O&M Capacity (cfm) 1,350 $4,725 20 10.910 $51,549
Reserve / Replace 10% Gravity / 15% Pump $3,981

Total Annual O&M $65,000 Total PW O&M $869,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $158 50 14.484 $2,289

$677,577

Tank O&M $43,842

50

14.484 $634,99550

Tank O&M $46,782 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank

SW-E-0043.pdf



Operation and Maintenance Costs

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 7.85 $74,487 20 10.910 $812,646
Sed. Basin O&M Flow Rate (mgd) 7.85 $884 50 14.484 $12,796
Screening O&M Flow Rate (mgd) 7.85 $8,098 20 10.910 $88,346
Disinfection O&M Flow Rate (mgd) 7.85 $56,436 20 10.910 $615,715
Odor Control O&M Capacity (cfm) 1,300.00 $4,550 20 10.910 $49,640
Reserve / Replace 10% Gravity / 15% Pump $14,311

Total Annual O&M $145,000 Total PW O&M $1,593,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 8.64 $79,384 20 10.910 $866,076
HREP O&M Flow Rate (mgd) 7.85 $78,269 20 10.910 $853,915
Screening O&M Flow Rate (mgd) 7.85 $8,098 20 10.910 $88,346
Disinfection O&M Flow Rate (mgd) 8.64 $59,810 20 10.910 $652,524
Odor Control O&M Capacity (cfm) 150.00 $525 20 10.910 $5,728
Reserve / Replace 10% Gravity / 15% Pump $21,088

Total Annual O&M $227,000 Total PW O&M $2,488,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 8.64 $79,384 20 10.910 $866,076
Swirl / Vortex O&M Flow Rate (mgd) 7.85 $884 20 10.910 $9,639
Screening O&M Flow Rate (mgd) 7.85 $8,098 20 10.910 $88,346
Disinfection O&M Flow Rate (mgd) 8.64 $59,810 20 10.910 $652,524
Odor Control O&M Capacity (cfm) 1,450.00 $5,075 20 10.910 $55,368
Reserve / Replace 10% Gravity / 15% Pump $16,192

Total Annual O&M $154,000 Total PW O&M $1,688,000

S-18 to CSO 095J001 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 7.85 $74,487 20 10.910 $812,646
Screening O&M Flow Rate (mgd) 7.85 $8,098 20 10.910 $88,346
Disinfection O&M Flow Rate (mgd) 7.85 $56,436 20 10.910 $615,715
Odor Control O&M Capacity (cfm) 120.00 $420 20 10.910 $4,582
Reserve / Replace 10% Gravity / 15% Pump $14,053

Total Annual O&M $140,000 Total PW O&M $1,535,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $71.1 $71,099,000 $0
1 $71.1 $71,099,000 $0
2 $71.1 $71,099,000 $0
4 $71.1 $71,099,000 $0
6 $71.1 $71,099,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $21.1 $19,982,440 $1,142,000
1 $19.5 $18,555,629 $935,000
2 $19.5 $18,521,279 $934,000
4 $19.2 $18,254,192 $904,000
6 $18.8 $17,943,568 $869,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $20.4 $17,691,440 $2,752,000
1 $17.5 $14,973,629 $2,538,000
2 $17.5 $14,944,279 $2,537,000
4 $17.0 $14,517,192 $2,511,000
6 $16.6 $14,073,568 $2,484,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $23.0 $20,851,440 $2,130,000
1 $21.8 $19,904,629 $1,902,000
2 $21.7 $19,795,279 $1,864,000
4 $21.0 $19,308,192 $1,725,000
6 $20.4 $18,885,568 $1,554,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $17.8 $15,100,000 $2,724,000
1 $16.5 $14,129,000 $2,357,000
2 $16.2 $13,956,000 $2,289,000
4 $15.3 $13,236,000 $2,045,000
6 $14.2 $12,518,000 $1,688,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $21.6 $17,695,000 $3,945,000
1 $19.7 $16,299,000 $3,401,000
2 $19.4 $16,057,000 $3,300,000
4 $18.0 $15,096,000 $2,938,000
6 $16.7 $14,205,000 $2,488,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $40.1 $37,579,914 $2,569,000
1 $39.0 $36,848,629 $2,201,000
2 $38.9 $36,722,279 $2,133,000
4 $38.1 $36,211,192 $1,893,000
6 $37.3 $35,749,568 $1,593,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $16.0 $13,568,000 $2,452,000
1 $14.9 $12,806,000 $2,109,000
2 $14.7 $12,671,000 $2,046,000
4 $14.0 $12,135,000 $1,817,000
6 $13.2 $11,640,000 $1,535,000

SW-E-0043.pdf



Cost Summary

Figure 3 – S-18 to CSO 095J001 Region Alternative Costs
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Exceedance Summary

Region Name S-18 to CSO 095J001 Results Summary

Structures within Region Number of Events: 71
Model ID S-18 to CSO 095J001.1 Peak Volume: 59,733 ft3

Structure Type Regional 0.45 MG
PWSA Sewershed N/A Total Volume: 322,781 ft3

Stream of Discharge Saw Mill Run 2.41 MG
NPDES Permit Number N/A Peak Rate: 25.92 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

8/20/2005 18:20 110 8/20/2005 18:45 59732.56 446.829 0 25.92 0

7/26/2005 19:50 38 7/26/2005 20:15 25134.57 188.019 1 19.37 2

1/5/2005 0:50 2104 1/5/2005 14:30 24941.70 186.576 2 1.20 22

10/21/2005 19:06 1308 10/22/2005 6:45 22923.30 171.478 3 20.35 1

5/13/2005 22:30 130 5/13/2005 22:45 20487.40 153.256 4 15.87 5

7/5/2005 16:30 111 7/5/2005 16:45 17087.26 127.821 5 16.00 4

9/29/2005 5:15 113 9/29/2005 5:45 15185.61 113.596 6 16.80 3

8/29/2005 9:10 285 8/29/2005 13:30 12031.19 89.999 7 12.15 6

9/16/2005 21:20 39 9/16/2005 21:30 11397.99 85.263 8 8.93 8

11/29/2005 6:45 325 11/29/2005 7:30 8913.46 66.677 9 0.92 24

3/28/2005 8:57 655 3/28/2005 19:15 7712.78 57.695 10 1.75 17

4/23/2005 3:50 50 4/23/2005 4:00 7212.60 53.954 11 5.03 9

7/17/2005 16:20 65 7/17/2005 16:30 6964.15 52.095 12 12.11 7

1/11/2005 8:40 1033 1/12/2005 1:30 6678.67 49.960 13 0.84 26

5/11/2005 22:35 95 5/11/2005 22:55 6553.32 49.022 14 4.25 11

11/14/2005 21:45 576 11/15/2005 4:00 6039.42 45.178 15 1.35 19

1/3/2005 8:11 747 1/3/2005 13:30 4397.08 32.892 16 0.40 39

7/15/2005 17:30 40 7/15/2005 18:00 4166.42 31.167 17 3.40 12

4/1/2005 19:20 875 4/2/2005 6:30 3458.37 25.870 18 0.46 37

1/13/2005 22:46 263 1/14/2005 2:30 3095.51 23.156 19 0.48 36

5/23/2005 16:35 21 5/23/2005 16:45 2950.84 22.074 20 4.67 10

7/21/2005 14:50 65 7/21/2005 15:00 2933.02 21.940 21 2.59 15

10/25/2005 1:36 1080 10/25/2005 2:30 2737.32 20.476 22 0.29 50

2/14/2005 4:40 1048 2/14/2005 20:00 2736.09 20.467 23 0.26 51

1/8/2005 1:51 366 1/8/2005 5:00 2527.47 18.907 24 0.56 33

12/15/2005 10:55 569 12/15/2005 14:00 2497.81 18.685 25 0.64 29

2/20/2005 18:51 468 2/20/2005 20:30 2451.10 18.335 26 1.02 23

11/16/2005 4:05 469 11/16/2005 4:15 2432.95 18.200 27 3.32 14

2/9/2005 15:06 137 2/9/2005 16:45 2427.54 18.159 28 1.29 21

8/27/2005 15:15 26 8/27/2005 15:30 2230.90 16.688 29 3.36 13

5/28/2005 8:11 102 5/28/2005 9:30 2039.09 15.253 30 0.69 28

7/25/2005 13:35 216 7/25/2005 17:00 1769.70 13.238 31 1.90 16

10/7/2005 10:05 65 10/7/2005 10:45 1424.44 10.656 32 0.74 27

S-18 to CSO 095J001

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

S-18 to CSO 095J001SW-E-0043.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

9/26/2005 5:51 246 9/26/2005 9:30 1190.60 8.906 33 0.37 41

3/23/2005 12:05 138 3/23/2005 12:45 1091.51 8.165 34 0.30 46

4/22/2005 15:52 181 4/22/2005 18:00 1069.35 7.999 35 0.31 45

3/23/2005 2:27 181 3/23/2005 2:45 1038.41 7.768 36 0.40 40

5/20/2005 2:22 346 5/20/2005 3:00 1036.00 7.750 37 0.31 44

6/8/2005 21:10 29 6/8/2005 21:15 892.42 6.676 38 1.32 20

3/27/2005 16:50 76 3/27/2005 17:00 856.77 6.409 39 0.51 35

6/3/2005 6:40 168 6/3/2005 9:00 777.26 5.814 40 0.30 47

8/8/2005 8:50 36 8/8/2005 9:15 761.05 5.693 41 0.51 34

7/12/2005 19:55 28 7/12/2005 20:00 716.89 5.363 42 1.39 18

5/7/2005 12:42 72 5/7/2005 13:30 661.10 4.945 43 0.60 31

10/21/2005 7:20 47 10/21/2005 7:30 658.32 4.925 44 0.37 42

5/14/2005 9:08 33 5/14/2005 9:30 602.96 4.510 45 0.60 30

11/1/2005 15:19 80 11/1/2005 16:30 594.45 4.447 46 0.26 52

1/30/2005 13:26 45 1/30/2005 14:00 586.15 4.385 47 0.29 49

11/8/2005 14:35 49 11/8/2005 14:45 552.11 4.130 48 0.24 54

6/6/2005 9:55 15 6/6/2005 10:00 448.65 3.356 49 0.89 25

10/28/2005 12:15 24 10/28/2005 12:30 445.01 3.329 50 0.42 38

2/16/2005 7:27 57 2/16/2005 8:00 365.14 2.731 51 0.20 58

10/24/2005 12:10 145 10/24/2005 12:30 336.36 2.516 52 0.15 61

4/30/2005 5:26 88 4/30/2005 6:45 324.33 2.426 53 0.14 64

8/26/2005 20:16 415 8/26/2005 22:45 304.69 2.279 54 0.24 55

10/26/2005 7:25 103 10/26/2005 7:35 302.67 2.264 55 0.35 43

12/25/2005 11:00 125 12/25/2005 11:05 294.05 2.200 56 0.19 59

4/27/2005 0:24 44 4/27/2005 0:45 265.41 1.985 57 0.15 62

6/14/2005 19:15 23 6/14/2005 19:20 262.81 1.966 58 0.56 32

5/14/2005 16:51 333 5/14/2005 22:20 200.37 1.499 59 0.21 57

4/3/2005 1:51 271 4/3/2005 2:00 165.95 1.241 60 0.17 60

6/16/2005 13:10 14 6/16/2005 13:15 140.01 1.047 61 0.25 53

8/5/2005 11:25 14 8/5/2005 11:30 132.83 0.994 62 0.22 56

4/20/2005 20:41 178 4/20/2005 23:30 110.45 0.826 63 0.13 65

6/22/2005 5:30 9 6/22/2005 5:35 90.60 0.678 64 0.30 48

5/28/2005 18:11 26 5/28/2005 18:20 90.57 0.678 65 0.09 66

2/26/2005 12:45 9 2/26/2005 12:50 45.63 0.341 66 0.14 63

10/24/2005 2:39 13 10/24/2005 2:45 33.52 0.251 67 0.05 69

5/30/2005 20:11 10 5/30/2005 20:15 29.05 0.217 68 0.05 68

11/23/2005 19:28 8 11/23/2005 19:35 19.37 0.145 69 0.04 70

4/25/2005 6:31 7 4/25/2005 6:35 16.75 0.125 70 0.06 67

S-18 to CSO 095J001SW-E-0043.pdf



Exceedance Summary

Region Name S-18 to CSO 095J001 Results Summary

Structures within Region Number of Events: 71
Model ID S-18 to CSO 095J001.1 Peak Volume: 59,733 ft3

Structure Type Regional 0.45 MG
PWSA Sewershed N/A Total Volume: 322,781 ft3

Stream of Discharge Saw Mill Run 2.41 MG
NPDES Permit Number N/A Peak Rate: 25.92 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

S-18 to CSO 095J001

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - S-18 to CSO 095J001 Region CSO Volume
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Figure 2 - S-18 to CSO 095J001 Region CSO Peak Overflow Rate
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E.4.1 S-18 TO CSO 095J001 REGION 

Description of Region 

The S-18 to CSO 095J001 Region consists of portions of three sewersheds (Brookline 

Boulevard, Englert Street and S-18) within the Saw Mill Run Interceptor Sewershed.  The three 

sewersheds consist of approximately 471 acres of residential, business and commercial users that 

contribute flow to three (3) outfalls: 

• S-18, NPDES#  007PO14B 

• CSO 095E001, NPDES# 095E001 

• CSO 095J001, NPDES# 095J001 

 

Nearly all of the service area is combined sewer.  Attachment 1 – Tributary Area Map illustrates 
the location of the outfalls, regulators and tributary areas. 

 

The S-18 to CSO 095J001 Region typically experiences 71 overflow events during the Typical 

Year Baseline Condition simulation.  The maximum overflow volume during the typical year 

baseline conditions simulation (2005) discharging from the Region is approximately 0.45 MG.  

The peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from the Region is approximately 25.92 CFS.  Figure 1 – S-18 to CSO 095J001 Region CSO 

Volume and Figure 2 – S-19 to CSO 095J001 Region CSO Peak Overflow Rate illustrate the 

CSO volume and peak flow characteristics of the 21 largest CSO events during the typical year 

baseline conditions simulation. 
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Figure 1 - S-18 to CSO 095J001 Region CSO Volume
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Figure 2 - S-18 to CSO 095J001 Region CSO Peak Overflow Rate
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A necessary component of storage and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall CSO 095J001.  There appears to be space available approximately 600 feet 

north of outfall 095J001 in an existing parking facility that may be able to be procured for a 

storage or treatment facility.  The site is generally bounded by Saw Mill Run to the west, Saw 

Mill Run Boulevard to the east, and private development to the north and south. 

 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4- S-18 to CSO 095J001 Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- S-18 to CSO 095J001 Region: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

SW-E-0044.pdf
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S3- S-18 to CSO 095J001 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4- S-18 to CSO 095J001 Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- S-18 to CSO 095J001 Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- S-18 to CSO 095J001Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

T3- S-18 to CSO 095J001 Region: CSO Treatment Facility (CSOTF) 

SW-E-0044.pdf
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• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4- S-18 to CSO 095J001 Region: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 - S-18 to CSO  095J001 Region Alternative Costs, illustrates the planning level present 

worth costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated 

overflows per year. 

Figure 3 – S-18 to CSO 095J001 Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

Recommendations 

Based upon the above, for control levels 0, 1, 2, and 4, it is recommended that S2 – S-18 to CSO 

095J001 Region: Sub-Surface Storage be carried forward and re-evaluated with the results of the 

system-wide analysis.  For control level 6, it is recommended that CS4-S-18 to CSO 095J001 

Region: Sewer Separation be carried forward and re-evaluated with the results of the system-

wide analysis.  It should be noted that Sewer Separation is significantly higher in cost compared 

to the second ranked alternative, Sub-Surface Storage, for these control levels. 

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended treatment alternative for control level 1 or for a sub-surface storage alternative.  

The sewer separation alternative would be constructed through the sewershed and would not 

require a large facility area. 

 

Significant Issues 

It appears that there is adequate space for a treatment or storage facility to contain control levels 

0 through 6.  It appears a significant amount of private property may need to be required to 

construct the facility.  

SW-E-0044.pdf
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 417 acres of combined sewer area 
tributary to this region will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 

SW-E-0044.pdf
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Attachment 3 – Alternative Scoring Sheet 

 

Alternative Scoring Sheet - S-18 to CSO 095J001 Region - 0 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

3 3 3 3 3

1 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

5 5 5

1

5

55

SW-E-0045.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

21 4 5 4
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

1 2 2 2
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5

33
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

11 3 3 2
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

3 3 3

1

5

33
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 5 5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

21 3 3 3
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 3 3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

44 4 4 4
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

1 1 1

1

Actual Scores

1 1 1

11
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

2 2 2 2 2
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3

22
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1

SW-E-0045.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.537

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.752

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.772

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.736

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.662

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.510

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.712

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.695

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.658

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.558

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.546

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.587

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.571

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.571

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.534

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.510

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.412

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF

T3-CSOTF

SW-E-0045.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF

SW-E-0045.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.597

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.533

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.533

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.533

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.565

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - S-23 to S-29 Region - 0 Overflows / Year

0.564

0.537

0.510

0.546

0.510

0.230

0.412

0.597

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - S-23 to S-29 Region - 1 Overflow / Year
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Alternative Scoring Sheet - S-23 to S-29 Region - 2 Overflows / Year
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Alternative Scoring Sheet - S-23 to S-29 Region - 4 Overflows / Year
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Alternative Scoring Sheet - S-23 to S-29 Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 0
Peak Volume 1,253,611 CF

 9.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 108.35 CFS

70.02 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 5,060                          Input by Engineer
Peak Flow (CFS) 27.09 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,059,000$                 
Peak Flow (CFS) 54.17 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,585,000$                 
Peak Flow (CFS) 81.26 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,585,000$                 
Peak Flow (CFS) 108.35 100% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,018,000$                 

Construction Cost (Consolidation Sewers) 6,247,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 78 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    142,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 142,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 253,000                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 506,000$                    
6,895,000$                                                  

Capital Costs - S-23 to S-29 Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 0
Peak Volume 1,253,611 CF

 9.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 108.35 CFS

70.02 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                               498 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                                 -   Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 74,700,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 216,929 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 434,000$                    
75,173,000$                                                

SEWER SEPARATION
Capital Costs - S-23 to S-29 Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 0
Peak Volume 1,253,611 CF

 9.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 108.35 CFS

70.02 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 9.38 1,254,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 11.72 1,568,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 19.5 Input by Engineer
Tunnel Volume / Ft length (CF) 298.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,253                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 26,208,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 9.38 14.51 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,747,000$                 29,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 21.67 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,352,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 117,600 = ACH x Volume / 60

Construction Cost (Odor Control) 3,838,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 70.02 Ref: CSO Statistics

Construction Cost (Screening) 3,654,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.38 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.69 = Peak Vol/DW Time

Construction Cost 10,277,622$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,344 250 SF / MGD
Land Required - Odor Control (SF) 5,880 500 SF / 10,000 CFM
Land Required - Screening (SF) 17,505 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 88,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 176,000$                    
53,354,622$                                                TOTAL CAPITAL COST

Capital Costs - S-23 to S-29 Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 0
Peak Volume 1,253,611 CF

 9.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 108.35 CFS

70.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 9.38 1,254,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 11.03 1,475,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 385 = (Vol / SWD * 1.5)1/2

Width (Ft) 257 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 11.10 1,484,175 Sufficient Volume
Tank Area (SF) 99,000 = Length x Width

Construction Cost (Storage Tank) 10,813,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 70.02 108.35 = Peak Rate
Force Main Diameter (In) 58 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,194,000$               69,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 108.35 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,213,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 11,070 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 602,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 70.02 Ref: CSO Statistics

Construction Cost (Screening) 3,654,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.38 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.69 = Peak Vol/DW Time

Construction Cost 10,277,622$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 159,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 318,000$                    
43,121,622$                                                TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-23 to S-29 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 0
Peak Volume 1,253,611 CF

 9.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 108.35 CFS

70.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 9.38 1,254,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 11.03 1,475,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 385 = (Vol / SWD * 1.5)1/2

Width (Ft) 257 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 11.10 1,484,175 Sufficient Volume
Tank Area (SF) 99,000 = Length x Width

Construction Cost (Storage Tank) 29,792,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 9.38 14.51 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 21 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,747,000$                 29,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 108.35 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,213,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 110,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,660,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 70.02 Ref: CSO Statistics

Construction Cost (Screening) 3,654,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 9.38 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.69 = Peak Vol/DW Time

Construction Cost 10,277,622$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 159,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 318,000$                    
57,671,622$                                                TOTAL CAPITAL COST

Capital Costs - S-23 to S-29 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 0
Peak Volume 1,253,611 CF

 9.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 108.35 CFS

70.02 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 70.02 108.35                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 8

Construction Cost (Swirl / Vortex) 4,049,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 77.02 119.18 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,049,000$               72,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 108.35 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 231,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 11,550 = ACH x Volume / 60

Construction Cost (Odor Control) 623,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 70.02 Ref: CSO Statistics

Construction Cost (Screening) 3,654,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 77.02 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 138 66
Passes / Detention (Min) 5 15.28 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,689,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 73,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 146,000$                    
28,476,000$                                                TOTAL CAPITAL COST

Capital Costs - S-23 to S-29 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 0
Peak Volume 1,253,611 CF

 9.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 108.35 CFS

70.02 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 70.02 108.35 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 11,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 154 OK =(Surf Area x 2)1/2

Width (Ft) 77 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.06 142,296

Construction Cost (CSOTF) 16,451,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 70.02 108.35 = Peak Rate
Force Main Diameter (In) 58 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,194,000$               69,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 108.35 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 213,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 10,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 584,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 70.02 Ref: CSO Statistics

Construction Cost (Screening) 3,654,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 70.02 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 131 63
Passes / Detention (Min) 5 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,591,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.06 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.53 = Peak Vol/DW Time

Construction Cost 8,258,342$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 33,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 66,000$                      
48,061,342$                                                

Capital Costs - S-23 to S-29 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 0
Peak Volume 1,253,611 CF

 9.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 108.35 CFS

70.02 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 70.02 108.35                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 830 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 42 OK =(Surf Area x 2)1/2

Width (Ft) 21 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 12,615,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 77.02 119.18 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,049,000$               72,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 108.35 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 21,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,050 = ACH x Volume / 60

Construction Cost (Odor Control) 95,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 70.02 Ref: CSO Statistics

Construction Cost (Screening) 3,654,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 77.02 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 138 66
Passes / Detention (Min) 5 15.28 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,689,000$                 1,795,000$                 

Construction Cost (Disinfection) 3,484,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 54,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 108,000$                    
38,271,000$                                                

Capital Costs - S-23 to S-29 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 0
Peak Volume 1,253,611 CF

 9.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 108.35 CFS

70.02 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 70.02 108.35 Ref: CSO Statistics

Construction Cost (Screening) 3,654,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 70.02 108.35 = Peak Flow x % Req Pump
Force Main Diameter (In) 58 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,194,000$               69,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 108.35 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 21,700 =CFS x 200
Odor Control Flow Rate (CFM) 1,090 = ACH x Volume / 60

Construction Cost (Odor Control) 98,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 70.02 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 131 63
Passes / Detention (Min) 5 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,591,000$                 1,671,000$                 

Construction Cost (Disinfection) 3,262,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 30,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
24,531,000$                                                

Capital Costs - S-23 to S-29 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 1
Peak Volume 316,652 CF

 2.37 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 99.11 CFS

64.05 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 5,060                          Width of Sewershed along Riverline
Peak Flow (CFS) 27.09 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,059,000$                 
Peak Flow (CFS) 54.17 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,585,000$                 
Peak Flow (CFS) 81.26 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,585,000$                 
Peak Flow (CFS) 108.35 100% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,018,000$                 

Construction Cost (Consolidation Sewers) 6,247,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 78 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    142,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 142,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 253,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 506,000$                    
6,895,000$                                                  

Capital Costs - S-23 to S-29 Region 

1 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 1
Peak Volume 316,652 CF

 2.37 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 99.11 CFS

64.05 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 498 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 74,700,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 216,929 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 434,000$                    
75,134,000$                                                TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - S-23 to S-29 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 1
Peak Volume 316,652 CF

 2.37 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 99.11 CFS

64.05 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 2.37 317,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 2.96 396,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 10 Input by Engineer
Tunnel Volume / Ft length (CF) 78.50                          Ref: Tunnel diameter
Tunnel Length (Ft) 5,045                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 11,375,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.37 3.66 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.6 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,775,000$                 20,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 19.82 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 594,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 29,700 = ACH x Volume / 60

Construction Cost (Odor Control) 1,306,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 64.05 Ref: CSO Statistics

Construction Cost (Screening) 3,378,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.37 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.18 = Peak Vol/DW Time

Construction Cost 8,574,955$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 592 250 SF / MGD
Land Required - Odor Control (SF) 1,485 500 SF / 10,000 CFM
Land Required - Screening (SF) 16,013 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 81,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
33,015,955$                                                

Capital Costs - S-23 to S-29 Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 1
Peak Volume 316,652 CF

 2.37 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 99.11 CFS

64.05 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.37 317,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.79 373,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 194 = (Vol / SWD * 1.5)1/2

Width (Ft) 130 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.83 378,300 Sufficient Volume
Tank Area (SF) 25,000 = Length x Width

Construction Cost (Storage Tank) 2,414,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 64.05 99.11 = Peak Rate
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,466,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 99.11 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 560,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,800 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 205,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 64.05 Ref: CSO Statistics

Construction Cost (Screening) 3,378,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.37 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.18 = Peak Vol/DW Time

Construction Cost 8,574,955$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 54,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 108,000$                    
31,405,955$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-23 to S-29 Region 

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 1
Peak Volume 316,652 CF

 2.37 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 99.11 CFS

64.05 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.37 317,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.79 373,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 194 = (Vol / SWD * 1.5)1/2

Width (Ft) 130 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.83 378,300 Sufficient Volume
Tank Area (SF) 25,000 = Length x Width

Construction Cost (Storage Tank) 8,208,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.37 3.66 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.6 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,775,000$                 20,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 99.11 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 560,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 28,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,247,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 64.05 Ref: CSO Statistics

Construction Cost (Screening) 3,378,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.37 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.18 = Peak Vol/DW Time

Construction Cost 8,574,955$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 54,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 108,000$                    
30,504,955$                                                

Capital Costs - S-23 to S-29 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 1
Peak Volume 316,652 CF

 2.37 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 99.11 CFS

64.05 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 64.05 99.11                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 7

Construction Cost (Swirl / Vortex) 3,834,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 70.46 109.02 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 58 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,248,000$               69,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 99.11 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 202,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 10,100 = ACH x Volume / 60

Construction Cost (Odor Control) 561,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 64.05 Ref: CSO Statistics

Construction Cost (Screening) 3,378,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 70.46 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 132 63
Passes 5 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,597,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 66,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 132,000$                    
27,013,000$                                                

Capital Costs - S-23 to S-29 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 1
Peak Volume 316,652 CF

 2.37 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 99.11 CFS

64.05 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 64.05 99.11 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 10,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 147 OK =(Surf Area x 2)1/2

Width (Ft) 74 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.98 130,536

Construction Cost (CSOTF) 16,431,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 64.05 99.11 = Peak Rate
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,466,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 99.11 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 196,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 548,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 64.05 Ref: CSO Statistics

Construction Cost (Screening) 3,378,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 64.05 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 126 60
Passes 5 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,503,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.37 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.18 = Peak Vol/DW Time

Construction Cost 8,574,955$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 31,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
47,222,955$                                                

Capital Costs - S-23 to S-29 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 1
Peak Volume 316,652 CF

 2.37 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 99.11 CFS

64.05 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 64.05 99.11                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 760 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 40 OK =(Surf Area x 2)1/2

Width (Ft) 20 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 11,604,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 70.46 109.02 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 58 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,248,000$               69,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 99.11 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 950 = ACH x Volume / 60

Construction Cost (Odor Control) 88,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 64.05 Ref: CSO Statistics

Construction Cost (Screening) 3,378,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 70.46 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 132 63
Passes 5 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,597,000$                 1,681,000$                 

Construction Cost (Disinfection) 3,278,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 52,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 104,000$                    
35,963,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - S-23 to S-29 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 91

Number of Overflows / Year 1
Peak Volume 316,652 CF

 2.37 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 99.11 CFS

64.05 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 64.05 99.11 Ref: CSO Statistics

Construction Cost (Screening) 3,378,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 64.05 99.11 = Peak Flow x % Req Pump
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,466,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 99.11 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,800 =CFS x 200
Odor Control Flow Rate (CFM) 990 = ACH x Volume / 60

Construction Cost (Odor Control) 91,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 64.05 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 126 60
Passes 5 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,503,000$                 1,572,000$                 

Construction Cost (Disinfection) 3,075,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 29,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
23,328,000$                                                

Capital Costs - S-23 to S-29 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 2
Peak Volume 196,107 CF

 1.47 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 85.72 CFS

55.40 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 5,060                          Width of Sewershed along Riverline
Peak Flow (CFS) 27.09 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,059,000$                 
Peak Flow (CFS) 54.17 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,585,000$                 
Peak Flow (CFS) 81.26 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,585,000$                 
Peak Flow (CFS) 108.35 100% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,018,000$                 

Construction Cost (Consolidation Sewers) 6,247,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 78 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    142,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 142,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 253,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 506,000$                    
6,895,000$                                                  

Capital Costs - S-23 to S-29 Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 2
Peak Volume 196,107 CF

 1.47 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 85.72 CFS

55.40 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 498 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 74,700,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 216,929 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 434,000$                    
75,134,000$                                                TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - S-23 to S-29 Region 
SEWER SEPARATION

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 2
Peak Volume 196,107 CF

 1.47 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 85.72 CFS

55.40 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.47 196,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.83 245,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7.5 Input by Engineer
Tunnel Volume / Ft length (CF) 44.16                          Ref: Tunnel diameter
Tunnel Length (Ft) 5,548                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 10,151,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.47 2.27 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 8 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.5 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,531,000$                 18,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 17.14 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 368,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 18,400 = ACH x Volume / 60

Construction Cost (Odor Control) 897,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 55.40 Ref: CSO Statistics

Construction Cost (Screening) 2,977,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.47 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.73 = Peak Vol/DW Time

Construction Cost 8,356,050$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 367 250 SF / MGD
Land Required - Odor Control (SF) 920 500 SF / 10,000 CFM
Land Required - Screening (SF) 13,849 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 78,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 156,000$                    
30,511,050$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - S-23 to S-29 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 2
Peak Volume 196,107 CF

 1.47 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 85.72 CFS

55.40 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.47 196,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.73 231,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 153 = (Vol / SWD * 1.5)1/2

Width (Ft) 102 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.75 234,090 Sufficient Volume
Tank Area (SF) 16,000 = Length x Width

Construction Cost (Storage Tank) 1,432,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 55.40 85.72 = Peak Rate
Force Main Diameter (In) 51 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,410,000$                 61,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 85.72 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 347,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,740 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 141,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 55.40 Ref: CSO Statistics

Construction Cost (Screening) 2,977,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.47 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.73 = Peak Vol/DW Time

Construction Cost 8,356,050$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 41,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 82,000$                      
28,653,050$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-23 to S-29 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 2
Peak Volume 196,107 CF

 1.47 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 85.72 CFS

55.40 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.47 196,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.73 231,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 153 = (Vol / SWD * 1.5)1/2

Width (Ft) 102 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.75 234,090 Sufficient Volume
Tank Area (SF) 16,000 = Length x Width

Construction Cost (Storage Tank) 5,432,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.47 2.27 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 8 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.5 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,531,000$                 18,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 85.72 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 347,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 17,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 857,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 55.40 Ref: CSO Statistics

Construction Cost (Screening) 2,977,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.47 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.73 = Peak Vol/DW Time

Construction Cost 8,356,050$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 41,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 82,000$                      
26,447,050$                                                

Capital Costs - S-23 to S-29 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 2
Peak Volume 196,107 CF

 1.47 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 85.72 CFS

55.40 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 55.40 85.72                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 6

Construction Cost (Swirl / Vortex) 3,509,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 60.94 94.29 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,086,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 85.72 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 173,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 8,650 = ACH x Volume / 60

Construction Cost (Odor Control) 496,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 55.40 Ref: CSO Statistics

Construction Cost (Screening) 2,977,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 60.94 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 123 58
Passes 5 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,456,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 58,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 116,000$                    
24,898,000$                                                

Capital Costs - S-23 to S-29 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 2
Peak Volume 196,107 CF

 1.47 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 85.72 CFS

55.40 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 55.40 85.72 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 9,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 137 OK =(Surf Area x 2)1/2

Width (Ft) 69 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.85 113,436

Construction Cost (CSOTF) 16,407,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 55.40 85.72 = Peak Rate
Force Main Diameter (In) 51 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,410,000$                 61,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 85.72 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 170,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 8,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 490,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 55.40 Ref: CSO Statistics

Construction Cost (Screening) 2,977,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 55.40 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 117 56
Passes 5 15.29 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,369,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.47 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.73 = Peak Vol/DW Time

Construction Cost 8,356,050$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 27,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
45,318,050$                                                

Capital Costs - S-23 to S-29 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 2
Peak Volume 196,107 CF

 1.47 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 85.72 CFS

55.40 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 55.40 85.72                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 660 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 37 OK =(Surf Area x 2)1/2

Width (Ft) 19 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 10,150,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 60.94 94.29 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,086,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 85.72 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 17,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 850 = ACH x Volume / 60

Construction Cost (Odor Control) 81,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 55.40 Ref: CSO Statistics

Construction Cost (Screening) 2,977,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 60.94 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 123 58
Passes 5 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,456,000$                 1,511,000$                 

Construction Cost (Disinfection) 2,967,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 48,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 96,000$                      
32,615,000$                                                

Capital Costs - S-23 to S-29 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 2
Peak Volume 196,107 CF

 1.47 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 85.72 CFS

55.40 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 55.40 85.72 Ref: CSO Statistics

Construction Cost (Screening) 2,977,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 55.40 85.72 = Peak Flow x % Req Pump
Force Main Diameter (In) 51 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,410,000$                 61,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 85.72 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 17,100 =CFS x 200
Odor Control Flow Rate (CFM) 860 = ACH x Volume / 60

Construction Cost (Odor Control) 81,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 55.40 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 117 56
Passes 5 15.29 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,369,000$                 1,421,000$                 

Construction Cost (Disinfection) 2,790,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 28,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
21,569,000$                                                

Capital Costs - S-23 to S-29 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 4
Peak Volume 184,521 CF

 1.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 73.29 CFS

47.37 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 5,060                          Width of Sewershed along Riverline
Peak Flow (CFS) 27.09 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,059,000$                 
Peak Flow (CFS) 54.17 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,585,000$                 
Peak Flow (CFS) 81.26 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,585,000$                 
Peak Flow (CFS) 108.35 100% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,018,000$                 

Construction Cost (Consolidation Sewers) 6,247,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 78 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    142,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 142,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 253,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 506,000$                    
6,895,000$                                                  

Capital Costs - S-23 to S-29 Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 4
Peak Volume 184,521 CF

 1.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 73.29 CFS

47.37 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 498 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 74,700,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 216,929 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 434,000$                    
75,134,000$                                                

Capital Costs - S-23 to S-29 Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 4
Peak Volume 184,521 CF

 1.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 73.29 CFS

47.37 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.38 185,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.73 231,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7.5 Input by Engineer
Tunnel Volume / Ft length (CF) 44.16                          Ref: Tunnel diameter
Tunnel Length (Ft) 5,231                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 9,571,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.38 2.14 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 8 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,458,000$                 18,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 14.66 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 347,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 17,350 = ACH x Volume / 60

Construction Cost (Odor Control) 857,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 47.37 Ref: CSO Statistics

Construction Cost (Screening) 2,605,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.38 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.69 = Peak Vol/DW Time

Construction Cost 8,335,012$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 345 250 SF / MGD
Land Required - Odor Control (SF) 868 500 SF / 10,000 CFM
Land Required - Screening (SF) 11,842 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 76,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 152,000$                    
29,421,012$                                                TOTAL CAPITAL COST

Capital Costs - S-23 to S-29 Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 4
Peak Volume 184,521 CF

 1.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 73.29 CFS

47.37 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.38 185,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.62 218,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 149 = (Vol / SWD * 1.5)1/2

Width (Ft) 99 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.66 221,265 Sufficient Volume
Tank Area (SF) 15,000 = Length x Width

Construction Cost (Storage Tank) 1,340,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 47.37 73.29 = Peak Rate
Force Main Diameter (In) 47 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,431,000$                 56,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 73.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 327,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,640 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 135,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 47.37 Ref: CSO Statistics

Construction Cost (Screening) 2,605,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.38 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.69 = Peak Vol/DW Time

Construction Cost 8,335,012$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 40,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 80,000$                      
27,176,012$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-23 to S-29 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 4
Peak Volume 184,521 CF

 1.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 73.29 CFS

47.37 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.38 185,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.62 218,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 149 = (Vol / SWD * 1.5)1/2

Width (Ft) 99 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.66 221,265 Sufficient Volume
Tank Area (SF) 15,000 = Length x Width

Construction Cost (Storage Tank) 5,165,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.38 2.14 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 8 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,458,000$                 18,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 73.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 327,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 16,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 818,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 47.37 Ref: CSO Statistics

Construction Cost (Screening) 2,605,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.38 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.69 = Peak Vol/DW Time

Construction Cost 8,335,012$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 40,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 80,000$                      
25,673,012$                                                

Capital Costs - S-23 to S-29 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 4
Peak Volume 184,521 CF

 1.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 73.29 CFS

47.37 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 47.37 73.29                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 5

Construction Cost (Swirl / Vortex) 3,188,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 52.10 80.62 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 50 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,008,000$                 60,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 73.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 144,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 7,200 = ACH x Volume / 60

Construction Cost (Odor Control) 430,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 47.37 Ref: CSO Statistics

Construction Cost (Screening) 2,605,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 52.10 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 113 54
Passes 5 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,317,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 49,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 98,000$                      
22,900,000$                                                

Capital Costs - S-23 to S-29 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 4
Peak Volume 184,521 CF

 1.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 73.29 CFS

47.37 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 47.37 73.29 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 7,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 127 OK =(Surf Area x 2)1/2

Width (Ft) 63 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.72 96,012

Construction Cost (CSOTF) 16,389,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 47.37 73.29 = Peak Rate
Force Main Diameter (In) 47 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,431,000$                 56,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 73.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 144,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 430,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 47.37 Ref: CSO Statistics

Construction Cost (Screening) 2,605,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 47.37 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 108 52
Passes 5 15.32 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,239,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.38 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.69 = Peak Vol/DW Time

Construction Cost 8,335,012$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 24,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 48,000$                      
43,727,012$                                                

Capital Costs - S-23 to S-29 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 4
Peak Volume 184,521 CF

 1.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 73.29 CFS

47.37 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 47.37 73.29                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 560 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 34 OK =(Surf Area x 2)1/2

Width (Ft) 17 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 8,815,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 52.10 80.62 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 50 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,008,000$                 60,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 73.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 14,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 700 = ACH x Volume / 60

Construction Cost (Odor Control) 69,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 47.37 Ref: CSO Statistics

Construction Cost (Screening) 2,605,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 52.10 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 113 54
Passes 5 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,317,000$                 1,353,000$                 

Construction Cost (Disinfection) 2,670,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 44,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 88,000$                      
29,509,000$                                                

Capital Costs - S-23 to S-29 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 4
Peak Volume 184,521 CF

 1.38 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 73.29 CFS

47.37 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 47.37 73.29 Ref: CSO Statistics

Construction Cost (Screening) 2,605,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 47.37 73.29 = Peak Flow x % Req Pump
Force Main Diameter (In) 47 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,431,000$                 56,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 73.29 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 14,700 =CFS x 200
Odor Control Flow Rate (CFM) 740 = ACH x Volume / 60

Construction Cost (Odor Control) 72,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 47.37 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 108 52
Passes 5 15.32 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,239,000$                 1,278,000$                 

Construction Cost (Disinfection) 2,517,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 27,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
19,929,000$                                                

Capital Costs - S-23 to S-29 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 6
Peak Volume 158,480 CF

 1.19 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 44.64 CFS

28.85 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 5,060                          Width of Sewershed along Riverline
Peak Flow (CFS) 27.09 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,059,000$                 
Peak Flow (CFS) 54.17 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,585,000$                 
Peak Flow (CFS) 81.26 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,585,000$                 
Peak Flow (CFS) 108.35 100% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,265                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,018,000$                 

Construction Cost (Consolidation Sewers) 6,247,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 78 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    142,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 142,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 253,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 506,000$                    
6,895,000$                                                  

Capital Costs - S-23 to S-29 Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 6
Peak Volume 158,480 CF

 1.19 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 44.64 CFS

28.85 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 498 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 74,700,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 216,929 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 434,000$                    
75,134,000$                                                

Capital Costs - S-23 to S-29 Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 6
Peak Volume 158,480 CF

 1.19 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 44.64 CFS

28.85 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.19 158,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.48 198,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 5,148                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 9,032,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.19 1.83 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 7 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,292,000$                 17,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 8.93 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 297,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 14,850 = ACH x Volume / 60

Construction Cost (Odor Control) 758,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 28.85 Ref: CSO Statistics

Construction Cost (Screening) 1,748,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.19 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.59 = Peak Vol/DW Time

Construction Cost 8,287,727$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 296 250 SF / MGD
Land Required - Odor Control (SF) 743 500 SF / 10,000 CFM
Land Required - Screening (SF) 7,212 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 71,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 142,000$                    
27,701,727$                                                

Capital Costs - S-23 to S-29 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 6
Peak Volume 158,480 CF

 1.19 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 44.64 CFS

28.85 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.19 158,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.39 186,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 137 = (Vol / SWD * 1.5)1/2

Width (Ft) 92 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.41 189,060 Sufficient Volume
Tank Area (SF) 13,000 = Length x Width

Construction Cost (Storage Tank) 1,135,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 28.85 44.64 = Peak Rate
Force Main Diameter (In) 37 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,171,000$                 45,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 44.64 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 279,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,400 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 119,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 28.85 Ref: CSO Statistics

Construction Cost (Screening) 1,748,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.19 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.59 = Peak Vol/DW Time

Construction Cost 8,287,727$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 37,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 74,000$                      
23,773,727$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - S-23 to S-29 Region 
SURFACE STORAGE TANK
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 6
Peak Volume 158,480 CF

 1.19 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 44.64 CFS

28.85 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.19 158,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.39 186,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 137 = (Vol / SWD * 1.5)1/2

Width (Ft) 92 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.41 189,060 Sufficient Volume
Tank Area (SF) 13,000 = Length x Width

Construction Cost (Storage Tank) 4,565,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.19 1.83 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 7 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,292,000$                 17,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 44.64 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 279,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 13,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 722,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 28.85 Ref: CSO Statistics

Construction Cost (Screening) 1,748,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.19 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.59 = Peak Vol/DW Time

Construction Cost 8,287,727$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 37,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 74,000$                      
23,899,727$                                                

Capital Costs - S-23 to S-29 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 6
Peak Volume 158,480 CF

 1.19 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 44.64 CFS

28.85 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 28.85 44.64                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 3

Construction Cost (Swirl / Vortex) 2,355,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 31.73 49.10 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 39 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,523,000$                 47,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 44.64 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 87,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 4,350 = ACH x Volume / 60

Construction Cost (Odor Control) 290,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 28.85 Ref: CSO Statistics

Construction Cost (Screening) 1,748,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 31.73 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 89 42
Passes 3 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 966,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 30,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
18,183,000$                                                

Capital Costs - S-23 to S-29 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0045.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 6
Peak Volume 158,480 CF

 1.19 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 44.64 CFS

28.85 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 28.85 44.64 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 100 OK =(Surf Area x 2)1/2

Width (Ft) 50 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.45 60,000

Construction Cost (CSOTF) 16,371,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 28.85 44.64 = Peak Rate
Force Main Diameter (In) 37 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,171,000$                 45,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 44.64 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 90,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 298,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 28.85 Ref: CSO Statistics

Construction Cost (Screening) 1,748,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 28.85 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 85 40
Passes 3 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 913,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.19 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.59 = Peak Vol/DW Time

Construction Cost 8,287,727$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 17,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 34,000$                      
40,061,727$                                                

Capital Costs - S-23 to S-29 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 6
Peak Volume 158,480 CF

 1.19 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 44.64 CFS

28.85 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 28.85 44.64                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 340 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 27 OK =(Surf Area x 2)1/2

Width (Ft) 14 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 5,785,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 31.73 49.10 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 39 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,523,000$                 47,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 44.64 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 9,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 450 = ACH x Volume / 60

Construction Cost (Odor Control) 49,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 28.85 Ref: CSO Statistics

Construction Cost (Screening) 1,748,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 31.73 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 89 42
Passes 3 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 966,000$                    842,000$                    

Construction Cost (Disinfection) 1,808,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 35,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
22,224,000$                                                

Capital Costs - S-23 to S-29 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 91

Number of Overflows / Year 6
Peak Volume 158,480 CF

 1.19 MG
Total Volume 4,409,708 CF

 32.98 MG
Peak Rate 44.64 CFS

28.85 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 28.85 44.64 Ref: CSO Statistics

Construction Cost (Screening) 1,748,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 28.85 44.64 = Peak Flow x % Req Pump
Force Main Diameter (In) 37 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,171,000$                 45,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 44.64 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            6,895,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 8,900 =CFS x 200
Odor Control Flow Rate (CFM) 450 = ACH x Volume / 60

Construction Cost (Odor Control) 49,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 28.85 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 85 40
Passes 3 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 913,000$                    790,000$                    

Construction Cost (Disinfection) 1,703,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 26,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
15,962,000$                                                

Capital Costs - S-23 to S-29 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

S-23 to S-29 Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 9.38 $83,854 20 10.910 $914,844
Length (ft) 5253
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 70.02 $14,135 20 10.910 $154,210
Odor Control O&M Capacity (cfm) 117,600 $411,600 20 10.910 $4,490,531
Reserve / Replace 10% Gravity / 15% Pump $31,586

Total Annual O&M $677,000 Total PW O&M $8,007,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 70.02 $321,284 20 10.910 $3,505,191

No. Events / Yr 91
Const Cost ($) $10,813,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 70 $14,135 20 10.910 $154,210
Odor Control O&M Capacity (cfm) 11,070 $38,745 20 10.910 $422,706
Reserve / Replace 10% Gravity / 15% Pump $53,168

Total Annual O&M $458,000 Total PW O&M $5,337,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 9.38 $83,854 20 10.910 $914,844

No. Events / Yr 91
Const Cost ($) $29,792,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 70 $14,135 20 10.910 $154,210
Odor Control O&M Capacity (cfm) 110,650 $387,275 20 10.910 $4,225,147
Reserve / Replace 10% Gravity / 15% Pump $31,102

Total Annual O&M $616,000 Total PW O&M $7,214,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$24,346

$1,201,311

Tank O&M $130,390

Tunnel Storage

Tank O&M $82,943 14.48450

Tunnel Maintenance $1,681 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $1,888,52150
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Operation and Maintenance Costs

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 70.02 $321,284 20 10.910 $3,505,191
Sed. Basin O&M Flow Rate (mgd) 70.02 $7,877 50 14.484 $114,094
Screening O&M Flow Rate (mgd) 70.02 $14,135 20 10.910 $154,210
Disinfection O&M Flow Rate (mgd) 70.02 $213,994 20 10.910 $2,334,667
Odor Control O&M Capacity (cfm) 10,650.00 $37,275 20 10.910 $406,668
Reserve / Replace 10% Gravity / 15% Pump $57,446

Total Annual O&M $595,000 Total PW O&M $6,572,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 77.02 $342,408 20 10.910 $3,735,650
HREP O&M Flow Rate (mgd) 70.02 $283,393 20 10.910 $3,091,799
Screening O&M Flow Rate (mgd) 70.02 $14,135 20 10.910 $154,210
Disinfection O&M Flow Rate (mgd) 77.02 $226,787 20 10.910 $2,474,237
Odor Control O&M Capacity (cfm) 1,050.00 $3,675 20 10.910 $40,094
Reserve / Replace 10% Gravity / 15% Pump $94,184

Total Annual O&M $871,000 Total PW O&M $9,590,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 77.02 $342,408 20 10.910 $3,735,650
Swirl / Vortex O&M Flow Rate (mgd) 70.02 $7,877 20 10.910 $85,943
Screening O&M Flow Rate (mgd) 70.02 $14,135 20 10.910 $154,210
Disinfection O&M Flow Rate (mgd) 77.02 $226,787 20 10.910 $2,474,237
Odor Control O&M Capacity (cfm) 11,550.00 $40,425 20 10.910 $441,034
Reserve / Replace 10% Gravity / 15% Pump $66,814

Total Annual O&M $632,000 Total PW O&M $6,958,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 70.02 $321,284 20 10.910 $3,505,191
Screening O&M Flow Rate (mgd) 70.02 $14,135 20 10.910 $154,210
Disinfection O&M Flow Rate (mgd) 70.02 $213,994 20 10.910 $2,334,667
Odor Control O&M Capacity (cfm) 1,090.00 $3,815 20 10.910 $41,621
Reserve / Replace 10% Gravity / 15% Pump $56,124

Total Annual O&M $554,000 Total PW O&M $6,092,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 2.37 $33,441 20 10.910 $364,841

Length (ft) 5045
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 64.05 $13,494 20 10.910 $147,219
Odor Control O&M Capacity (cfm) 29,700 $103,950 20 10.910 $1,134,088
Reserve / Replace 10% Gravity / 15% Pump $19,982

Total Annual O&M $318,000 Total PW O&M $4,081,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 64.05 $302,719 20 10.910 $3,302,643

No. Events / Yr 91
Const Cost ($) $2,414,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 64 $13,494 20 10.910 $147,219
Odor Control O&M Capacity (cfm) 2,800 $9,800 20 10.910 $106,917
Reserve / Replace 10% Gravity / 15% Pump $48,367

Total Annual O&M $388,000 Total PW O&M $4,502,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 2.37 $33,441 20 10.910 $364,841

No. Events / Yr 91
Const Cost ($) $8,208,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 64 $13,494 20 10.910 $147,219
Odor Control O&M Capacity (cfm) 28,000 $98,000 20 10.910 $1,069,174
Reserve / Replace 10% Gravity / 15% Pump $19,822

Total Annual O&M $222,000 Total PW O&M $2,708,000

14.484 $897,192

14.484 $1,106,987

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,614 50 14.484 $23,380

Tank O&M

Tank O&M $76,430

Tunnel Storage

Surface Storage Tank

50

$61,945 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 64.05 $302,719 20 10.910 $3,302,643
Sed. Basin O&M Flow Rate (mgd) 64.05 $7,206 50 14.484 $104,369
Screening O&M Flow Rate (mgd) 64.05 $13,494 20 10.910 $147,219
Disinfection O&M Flow Rate (mgd) 64.05 $202,690 20 10.910 $2,211,331
Odor Control O&M Capacity (cfm) 9,800.00 $34,300 20 10.910 $374,211
Reserve / Replace 10% Gravity / 15% Pump $53,388

Total Annual O&M $561,000 Total PW O&M $6,193,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 70.46 $322,622 20 10.910 $3,519,785
HREP O&M Flow Rate (mgd) 64.05 $268,927 20 10.910 $2,933,976
Screening O&M Flow Rate (mgd) 64.05 $13,494 20 10.910 $147,219
Disinfection O&M Flow Rate (mgd) 70.46 $214,807 20 10.910 $2,343,529
Odor Control O&M Capacity (cfm) 950.00 $3,325 20 10.910 $36,276
Reserve / Replace 10% Gravity / 15% Pump $87,146

Total Annual O&M $824,000 Total PW O&M $9,068,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 70.46 $322,622 20 10.910 $3,519,785
Swirl / Vortex O&M Flow Rate (mgd) 64.05 $7,206 20 10.910 $78,617
Screening O&M Flow Rate (mgd) 64.05 $13,494 20 10.910 $147,219
Disinfection O&M Flow Rate (mgd) 70.46 $214,807 20 10.910 $2,343,529
Odor Control O&M Capacity (cfm) 10,100.00 $35,350 20 10.910 $385,666
Reserve / Replace 10% Gravity / 15% Pump $62,084

Total Annual O&M $594,000 Total PW O&M $6,537,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 64.05 $302,719 20 10.910 $3,302,643
Screening O&M Flow Rate (mgd) 64.05 $13,494 20 10.910 $147,219
Disinfection O&M Flow Rate (mgd) 64.05 $202,690 20 10.910 $2,211,331
Odor Control O&M Capacity (cfm) 990.00 $3,465 20 10.910 $37,803
Reserve / Replace 10% Gravity / 15% Pump $52,145

Total Annual O&M $523,000 Total PW O&M $5,751,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.47 $24,280 20 10.910 $264,899

Length (ft) 5548
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 55.40 $12,588 20 10.910 $137,331
Odor Control O&M Capacity (cfm) 18,400 $64,400 20 10.910 $702,600
Reserve / Replace 10% Gravity / 15% Pump $16,784

Total Annual O&M $269,000 Total PW O&M $3,539,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 55.40 $274,731 20 10.910 $2,997,299

No. Events / Yr 91
Const Cost ($) $1,432,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 55 $12,588 20 10.910 $137,331
Odor Control O&M Capacity (cfm) 1,740 $6,090 20 10.910 $66,442
Reserve / Replace 10% Gravity / 15% Pump $42,794

Total Annual O&M $353,000 Total PW O&M $4,105,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.47 $24,280 20 10.910 $264,899

No. Events / Yr 91
Const Cost ($) $5,432,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 55 $12,588 20 10.910 $137,331
Odor Control O&M Capacity (cfm) 17,350 $60,725 20 10.910 $662,506
Reserve / Replace 10% Gravity / 15% Pump $16,675

Total Annual O&M $168,000 Total PW O&M $2,088,000

$861,635

$1,006,471

Tank O&M $59,490 50

Tank O&M $69,490 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,776 50 14.484 $25,716

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 55.40 $274,731 20 10.910 $2,997,299
Sed. Basin O&M Flow Rate (mgd) 55.40 $6,232 50 14.484 $90,263
Screening O&M Flow Rate (mgd) 55.40 $12,588 20 10.910 $137,331
Disinfection O&M Flow Rate (mgd) 55.40 $185,530 20 10.910 $2,024,121
Odor Control O&M Capacity (cfm) 8,500.00 $29,750 20 10.910 $324,571
Reserve / Replace 10% Gravity / 15% Pump $47,467

Total Annual O&M $509,000 Total PW O&M $5,621,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 60.94 $292,794 20 10.910 $3,194,365
HREP O&M Flow Rate (mgd) 55.40 $246,915 20 10.910 $2,693,828
Screening O&M Flow Rate (mgd) 55.40 $12,588 20 10.910 $137,331
Disinfection O&M Flow Rate (mgd) 60.94 $196,621 20 10.910 $2,145,127
Odor Control O&M Capacity (cfm) 850.00 $2,975 20 10.910 $32,457
Reserve / Replace 10% Gravity / 15% Pump $76,957

Total Annual O&M $752,000 Total PW O&M $8,280,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 60.94 $292,794 20 10.910 $3,194,365
Swirl / Vortex O&M Flow Rate (mgd) 55.40 $6,232 20 10.910 $67,992
Screening O&M Flow Rate (mgd) 55.40 $12,588 20 10.910 $137,331
Disinfection O&M Flow Rate (mgd) 60.94 $196,621 20 10.910 $2,145,127
Odor Control O&M Capacity (cfm) 8,650.00 $30,275 20 10.910 $330,298
Reserve / Replace 10% Gravity / 15% Pump $55,250

Total Annual O&M $539,000 Total PW O&M $5,930,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 55.40 $274,731 20 10.910 $2,997,299
Screening O&M Flow Rate (mgd) 55.40 $12,588 20 10.910 $137,331
Disinfection O&M Flow Rate (mgd) 55.40 $185,530 20 10.910 $2,024,121
Odor Control O&M Capacity (cfm) 860.00 $3,010 20 10.910 $32,839
Reserve / Replace 10% Gravity / 15% Pump $46,354

Total Annual O&M $476,000 Total PW O&M $5,238,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.38 $23,312 20 10.910 $254,337

Length (ft) 5231
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 47.37 $11,772 20 10.910 $128,428
Odor Control O&M Capacity (cfm) 17,350 $60,725 20 10.910 $662,506
Reserve / Replace 10% Gravity / 15% Pump $15,365

Total Annual O&M $263,000 Total PW O&M $3,476,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 47.37 $247,446 20 10.910 $2,699,625

No. Events / Yr 91
Const Cost ($) $1,340,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 47 $11,772 20 10.910 $128,428
Odor Control O&M Capacity (cfm) 1,640 $5,740 20 10.910 $62,623
Reserve / Replace 10% Gravity / 15% Pump $37,771

Total Annual O&M $325,000 Total PW O&M $3,787,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.38 $23,312 20 10.910 $254,337

No. Events / Yr 91
Const Cost ($) $5,165,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 47 $11,772 20 10.910 $128,428
Odor Control O&M Capacity (cfm) 16,350 $57,225 20 10.910 $624,321
Reserve / Replace 10% Gravity / 15% Pump $15,259

Total Annual O&M $162,000 Total PW O&M $2,019,000

Tank O&M $68,823

Surface Storage Tank

50

$858,303

14.484 $996,803

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,674 50 14.484 $24,246

14.484Tank O&M $59,260

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 47.37 $247,446 20 10.910 $2,699,625
Sed. Basin O&M Flow Rate (mgd) 47.37 $5,329 50 14.484 $77,182
Screening O&M Flow Rate (mgd) 47.37 $11,772 20 10.910 $128,428
Disinfection O&M Flow Rate (mgd) 47.37 $168,652 20 10.910 $1,839,987
Odor Control O&M Capacity (cfm) 7,200.00 $25,200 20 10.910 $274,930
Reserve / Replace 10% Gravity / 15% Pump $41,944

Total Annual O&M $459,000 Total PW O&M $5,062,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 52.10 $263,715 20 10.910 $2,877,119
HREP O&M Flow Rate (mgd) 47.37 $225,196 20 10.910 $2,456,873
Screening O&M Flow Rate (mgd) 47.37 $11,772 20 10.910 $128,428
Disinfection O&M Flow Rate (mgd) 52.10 $178,735 20 10.910 $1,949,984
Odor Control O&M Capacity (cfm) 700.00 $2,450 20 10.910 $26,729
Reserve / Replace 10% Gravity / 15% Pump $67,505

Total Annual O&M $682,000 Total PW O&M $7,507,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 52.10 $263,715 20 10.910 $2,877,119
Swirl / Vortex O&M Flow Rate (mgd) 47.37 $5,329 20 10.910 $58,138
Screening O&M Flow Rate (mgd) 47.37 $11,772 20 10.910 $128,428
Disinfection O&M Flow Rate (mgd) 52.10 $178,735 20 10.910 $1,949,984
Odor Control O&M Capacity (cfm) 7,200.00 $25,200 20 10.910 $274,930
Reserve / Replace 10% Gravity / 15% Pump $48,846

Total Annual O&M $485,000 Total PW O&M $5,337,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 47.37 $247,446 20 10.910 $2,699,625
Screening O&M Flow Rate (mgd) 47.37 $11,772 20 10.910 $128,428
Disinfection O&M Flow Rate (mgd) 47.37 $168,652 20 10.910 $1,839,987
Odor Control O&M Capacity (cfm) 740.00 $2,590 20 10.910 $28,257
Reserve / Replace 10% Gravity / 15% Pump $40,970

Total Annual O&M $431,000 Total PW O&M $4,737,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.19 $21,059 20 10.910 $229,756

Length (ft) 5148
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 28.85 $9,979 20 10.910 $108,866
Odor Control O&M Capacity (cfm) 14,850 $51,975 20 10.910 $567,044
Reserve / Replace 10% Gravity / 15% Pump $12,088

Total Annual O&M $250,000 Total PW O&M $3,333,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 28.85 $177,656 20 10.910 $1,938,213

No. Events / Yr 91
Const Cost ($) $1,135,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 29 $9,979 20 10.910 $108,866
Odor Control O&M Capacity (cfm) 1,400 $4,900 20 10.910 $53,459
Reserve / Replace 10% Gravity / 15% Pump $26,176

Total Annual O&M $252,000 Total PW O&M $2,978,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.19 $21,059 20 10.910 $229,756

No. Events / Yr 91
Const Cost ($) $4,565,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 29 $9,979 20 10.910 $108,866
Odor Control O&M Capacity (cfm) 13,950 $48,825 20 10.910 $532,678
Reserve / Replace 10% Gravity / 15% Pump $11,990

Total Annual O&M $148,000 Total PW O&M $1,858,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,647 50 14.484 $23,858

$975,077

Tank O&M $58,748

50

14.484 $850,88150

Tank O&M $67,323 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank
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Operation and Maintenance Costs

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 28.85 $177,656 20 10.910 $1,938,213
Sed. Basin O&M Flow Rate (mgd) 28.85 $3,245 50 14.484 $47,003
Screening O&M Flow Rate (mgd) 28.85 $9,979 20 10.910 $108,866
Disinfection O&M Flow Rate (mgd) 28.85 $124,674 20 10.910 $1,360,189
Odor Control O&M Capacity (cfm) 4,500.00 $15,750 20 10.910 $171,832
Reserve / Replace 10% Gravity / 15% Pump $29,146

Total Annual O&M $332,000 Total PW O&M $3,655,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 31.73 $189,336 20 10.910 $2,065,646
HREP O&M Flow Rate (mgd) 28.85 $168,225 20 10.910 $1,835,321
Screening O&M Flow Rate (mgd) 28.85 $9,979 20 10.910 $108,866
Disinfection O&M Flow Rate (mgd) 31.73 $132,128 20 10.910 $1,441,504
Odor Control O&M Capacity (cfm) 450.00 $1,575 20 10.910 $17,183
Reserve / Replace 10% Gravity / 15% Pump $45,784

Total Annual O&M $502,000 Total PW O&M $5,514,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 31.73 $189,336 20 10.910 $2,065,646
Swirl / Vortex O&M Flow Rate (mgd) 28.85 $3,245 20 10.910 $35,406
Screening O&M Flow Rate (mgd) 28.85 $9,979 20 10.910 $108,866
Disinfection O&M Flow Rate (mgd) 31.73 $132,128 20 10.910 $1,441,504
Odor Control O&M Capacity (cfm) 4,350.00 $15,225 20 10.910 $166,104
Reserve / Replace 10% Gravity / 15% Pump $33,908

Total Annual O&M $350,000 Total PW O&M $3,851,000

S-23 to S-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 28.85 $177,656 20 10.910 $1,938,213
Screening O&M Flow Rate (mgd) 28.85 $9,979 20 10.910 $108,866
Disinfection O&M Flow Rate (mgd) 28.85 $124,674 20 10.910 $1,360,189
Odor Control O&M Capacity (cfm) 450.00 $1,575 20 10.910 $17,183
Reserve / Replace 10% Gravity / 15% Pump $28,469

Total Annual O&M $314,000 Total PW O&M $3,453,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $75.2 $75,173,000 $0
1 $75.2 $75,173,000 $0
2 $75.2 $75,173,000 $0
4 $75.2 $75,173,000 $0
6 $75.2 $75,173,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $64.9 $57,671,622 $7,214,000
1 $33.2 $30,504,955 $2,708,000
2 $28.5 $26,447,050 $2,088,000
4 $27.7 $25,673,012 $2,019,000
6 $25.8 $23,899,727 $1,858,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $61.4 $53,354,622 $8,007,000
1 $37.1 $33,015,955 $4,081,000
2 $34.1 $30,511,050 $3,539,000
4 $32.9 $29,421,012 $3,476,000
6 $31.0 $27,701,727 $3,333,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $48.5 $43,121,622 $5,337,000
1 $35.9 $31,405,955 $4,502,000
2 $32.8 $28,653,050 $4,105,000
4 $31.0 $27,176,012 $3,787,000
6 $26.8 $23,773,727 $2,978,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $35.4 $28,476,000 $6,958,000
1 $33.6 $27,013,000 $6,537,000
2 $30.8 $24,898,000 $5,930,000
4 $28.2 $22,900,000 $5,337,000
6 $22.0 $18,183,000 $3,851,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $47.9 $38,271,000 $9,590,000
1 $45.0 $35,963,000 $9,068,000
2 $40.9 $32,615,000 $8,280,000
4 $37.0 $29,509,000 $7,507,000
6 $27.7 $22,224,000 $5,514,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $54.6 $48,061,342 $6,572,000
1 $53.4 $47,222,955 $6,193,000
2 $50.9 $45,318,050 $5,621,000
4 $48.8 $43,727,012 $5,062,000
6 $43.7 $40,061,727 $3,655,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $30.6 $24,531,000 $6,092,000
1 $29.1 $23,328,000 $5,751,000
2 $26.8 $21,569,000 $5,238,000
4 $24.7 $19,929,000 $4,737,000
6 $19.4 $15,962,000 $3,453,000
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Cost Summary

Figure 3 – S-23 to S-29 Region Alternative Costs
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Exceedance Summary

Region Name S-23 to S-29 Results Summary

Structures within Region Number of Events: 91
Model ID S-23 to S-29.1 Peak Volume: 1,253,611 ft3

Structure Type Regional 9.38 MG
PWSA Sewershed N/A Total Volume: 4,409,708 ft3

Stream of Discharge Saw Mill Run 32.99 MG
NPDES Permit Number N/A Peak Rate: 108.35 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/3/2005 3:21 8488 1/5/2005 14:30 1253611.14 9377.638 0 22.44 15

1/11/2005 7:36 2361 1/11/2005 11:30 316651.94 2368.715 1 21.36 17

8/20/2005 18:15 129 8/20/2005 18:45 196107.32 1466.981 2 108.35 0

2/14/2005 4:06 2253 2/14/2005 20:00 190960.04 1428.477 3 5.83 35

5/13/2005 22:30 1644 5/13/2005 22:45 184521.08 1380.310 4 99.11 1

7/5/2005 16:15 134 7/5/2005 16:45 161449.03 1207.719 5 85.72 2

3/28/2005 8:47 1624 3/28/2005 19:15 158479.59 1185.507 6 24.53 14

4/1/2005 18:50 2731 4/2/2005 6:30 139955.44 1046.937 7 8.72 30

10/21/2005 18:43 1751 10/22/2005 6:45 138893.18 1038.990 8 73.29 4

10/24/2005 10:50 2884 10/26/2005 7:30 136744.78 1022.919 9 4.08 40

11/29/2005 1:37 755 11/29/2005 7:00 117488.71 878.874 10 15.35 24

7/26/2005 19:43 57 7/26/2005 20:00 116157.30 868.915 11 83.13 3

1/13/2005 21:36 1457 1/14/2005 2:30 114890.06 859.435 12 10.41 26

11/14/2005 21:27 607 11/15/2005 4:00 96801.28 724.122 13 16.18 23

2/20/2005 14:51 1394 2/20/2005 20:30 71362.20 533.825 14 16.99 21

9/29/2005 5:00 143 9/29/2005 5:45 63629.17 475.978 15 47.53 5

4/22/2005 14:51 1006 4/23/2005 4:15 59809.42 447.404 16 17.31 20

5/11/2005 22:30 113 5/11/2005 23:00 58649.04 438.724 17 27.95 11

8/29/2005 9:00 384 8/29/2005 13:45 56660.08 423.846 18 30.98 10

12/15/2005 8:15 1071 12/15/2005 14:00 50173.97 375.326 19 8.33 31

3/23/2005 1:51 798 3/23/2005 2:45 43621.44 326.310 20 4.63 39

7/15/2005 17:35 54 7/15/2005 18:00 43537.83 325.685 21 36.24 8

2/9/2005 14:20 192 2/9/2005 16:45 43078.57 322.249 22 18.21 19

7/17/2005 16:15 85 7/17/2005 16:30 39183.02 293.109 23 44.64 6

5/23/2005 16:15 50 5/23/2005 16:45 38205.84 285.799 24 33.26 9

8/8/2005 8:36 88 8/8/2005 9:15 34322.86 256.752 25 27.11 12

5/28/2005 7:50 167 5/28/2005 9:30 31046.86 232.246 26 10.41 27

9/16/2005 21:15 54 9/16/2005 21:45 30961.30 231.606 27 26.14 13

11/16/2005 4:00 494 11/16/2005 4:15 30148.66 225.527 28 18.25 18

7/21/2005 14:35 84 7/21/2005 15:00 30097.39 225.144 29 22.36 16

10/7/2005 7:07 627 10/7/2005 10:45 28465.43 212.936 30 10.19 28

8/27/2005 15:11 46 8/27/2005 15:30 27748.75 207.575 31 37.44 7

2/16/2005 5:36 735 2/16/2005 8:00 19075.68 142.696 32 3.39 45

S-23 to S-29

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

S-23 to S-29SW-E-0045.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

11/1/2005 14:36 227 11/1/2005 16:30 17012.01 127.258 33 3.97 41

5/20/2005 2:35 479 5/20/2005 6:45 15411.66 115.287 34 2.91 47

3/27/2005 16:16 157 3/27/2005 17:00 14340.54 107.274 35 5.80 36

7/25/2005 13:20 323 7/25/2005 17:00 14118.90 105.616 36 9.26 29

6/3/2005 5:56 235 6/3/2005 9:10 12955.65 96.915 37 5.12 38

9/26/2005 5:35 274 9/26/2005 9:45 12736.69 95.277 38 2.53 54

11/9/2005 19:30 35 11/9/2005 19:45 11922.18 89.184 39 16.73 22

1/26/2005 3:10 179 1/26/2005 5:00 11543.11 86.348 40 2.69 52

6/14/2005 18:50 64 6/14/2005 19:15 10880.67 81.393 41 11.25 25

1/30/2005 12:29 154 1/30/2005 13:50 10727.73 80.249 42 2.73 48

10/21/2005 1:45 424 10/21/2005 7:30 10090.65 75.483 43 5.34 37

5/7/2005 11:35 144 5/7/2005 13:30 9593.64 71.765 44 6.65 34

3/7/2005 21:15 444 3/7/2005 22:15 9255.69 69.237 45 1.14 67

6/8/2005 21:00 56 6/8/2005 21:15 8200.59 61.345 46 8.32 32

4/30/2005 4:16 167 4/30/2005 6:45 8197.83 61.324 47 2.00 57

12/25/2005 10:31 186 12/25/2005 12:45 8116.92 60.719 48 2.71 50

11/8/2005 10:35 304 11/8/2005 15:00 7559.75 56.551 49 3.43 44

4/20/2005 19:20 270 4/20/2005 19:45 7551.49 56.489 50 3.46 43

5/28/2005 17:20 98 5/28/2005 18:30 7475.95 55.924 51 2.47 55

11/24/2005 7:51 258 11/24/2005 8:15 7157.74 53.544 52 1.71 60

8/26/2005 19:50 464 8/26/2005 22:45 7150.71 53.491 53 1.80 59

12/26/2005 1:21 662 12/26/2005 6:00 5725.04 42.826 54 0.78 72

4/26/2005 19:51 332 4/27/2005 1:00 5488.46 41.056 55 2.72 49

4/25/2005 5:52 107 4/25/2005 6:30 4719.83 35.307 56 1.33 64

10/24/2005 2:15 94 10/24/2005 3:00 4275.50 31.983 57 1.53 61

6/6/2005 9:45 34 6/6/2005 10:00 4262.77 31.888 58 7.32 33

10/28/2005 11:56 54 10/28/2005 12:30 4133.47 30.920 59 3.80 42

6/16/2005 11:11 337 6/16/2005 13:15 3599.97 26.930 60 2.33 56

11/23/2005 18:51 213 11/23/2005 20:15 3080.27 23.042 61 1.27 65

7/12/2005 19:45 39 7/12/2005 20:05 3003.30 22.466 62 3.06 46

8/5/2005 10:51 78 8/5/2005 11:30 2745.75 20.540 63 1.98 58

11/9/2005 4:17 286 11/9/2005 4:45 2629.36 19.669 64 1.34 63

3/12/2005 10:50 118 3/12/2005 12:30 2098.44 15.697 65 2.70 51

6/17/2005 0:45 100 6/17/2005 1:30 2097.67 15.692 66 1.39 62

3/20/2005 3:30 334 3/20/2005 7:20 2066.99 15.462 67 0.55 77

3/11/2005 8:06 376 3/11/2005 14:00 1994.23 14.918 68 1.18 66

2/25/2005 12:51 259 2/25/2005 16:00 1760.78 13.171 69 1.07 69

7/16/2005 11:15 93 7/16/2005 11:30 1708.03 12.777 70 1.07 68

4/24/2005 10:51 348 4/24/2005 11:00 1648.04 12.328 71 0.50 78

12/9/2005 3:50 73 12/9/2005 4:30 1414.31 10.580 72 0.66 76

8/16/2005 5:50 166 8/16/2005 8:15 1335.70 9.992 73 0.95 70

9/23/2005 2:55 15 9/23/2005 3:00 1060.03 7.930 74 2.57 53

6/22/2005 5:06 32 6/22/2005 5:30 773.13 5.783 75 0.77 73

11/6/2005 13:45 20 11/6/2005 14:00 614.54 4.597 76 0.81 71

2/26/2005 12:35 23 2/26/2005 12:45 490.27 3.667 77 0.75 74

5/30/2005 19:45 33 5/30/2005 20:00 448.11 3.352 78 0.39 79

12/16/2005 14:31 27 12/16/2005 14:45 423.51 3.168 79 0.71 75

5/19/2005 19:27 25 5/19/2005 19:45 347.91 2.603 80 0.39 81

2/8/2005 5:39 28 2/8/2005 6:00 347.62 2.600 81 0.39 80

6/29/2005 20:35 14 6/29/2005 20:45 211.38 1.581 82 0.37 82

5/24/2005 6:20 343 5/24/2005 6:30 191.82 1.435 83 0.20 84

3/20/2005 16:10 21 3/20/2005 16:15 135.06 1.010 84 0.19 85

11/14/2005 0:05 13 11/14/2005 0:15 105.60 0.790 85 0.20 83

7/12/2005 12:16 17 7/12/2005 12:30 105.00 0.785 86 0.13 87
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

6/28/2005 18:51 13 6/28/2005 19:00 77.53 0.580 87 0.16 86

S-23 to S-29SW-E-0045.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

5/27/2005 20:48 14 5/27/2005 21:00 38.99 0.292 88 0.06 90

7/18/2005 18:41 11 7/18/2005 18:45 36.46 0.273 89 0.09 88

3/25/2005 12:09 8 3/25/2005 12:15 24.29 0.182 90 0.07 89

S-23 to S-29SW-E-0045.pdf



Exceedance Summary

Region Name S-23 to S-29 Results Summary

Structures within Region Number of Events: 91
Model ID S-23 to S-29.1 Peak Volume: 1,253,611 ft3

Structure Type Regional 9.38 MG
PWSA Sewershed N/A Total Volume: 4,409,708 ft3

Stream of Discharge Saw Mill Run 32.99 MG
NPDES Permit Number N/A Peak Rate: 108.35 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

S-23 to S-29

Region 1

PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - S-23 to S-29 Region CSO Volume
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Figure 2 - S-23 to S-29 Region CSO Peak Overflow Rate
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E.4.2 S-23 TO S-29 REGION 

Description of Region 

The S-23 to S-29 Region consists of portions of three sewersheds (Saw Mill Run Interceptor, 

Bausman, Brook and Warrington, Edgebrook Avenue) within the Saw Mill Run Sewershed.  The 

three sewersheds consist of approximately 846 acres of residential, business and commercial 

users that contribute flow to five (5) outfalls: 

• S-23, NPDES# 061DS23 

• S-24, NPDES# 061DS24 

• CSO 060A001, NPDES # 060A001 

• S-28, no NPDES# 

• S-29, no NPDES# 

 

Nearly all of the Sawmill Run Sewersheds service area is combined sewer.  Attachment 1 – 
Tributary Area Map illustrates the location of the outfalls, regulators and tributary areas. 

 

The S-23 to S-29 Region typically experiences 91 overflow events during the Typical Year 

Baseline Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 9.38 MG.  The peak 

overflow rate during the typical year baseline conditions simulation (2005) discharging from the 

Region is approximately 108.35 CFS.  Figure 1 – S-23 to S-36 Region CSO Volume and Figure 2 

– S-23 to S-36 Region CSO Peak Overflow Rate illustrate the CSO volume and peak flow 

characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 

 

 

 

SW-E-0046.pdf
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Figure 1 - S-23 to S-29 Region CSO Volume
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Figure 2 - S-23 to S-29 Region CSO Peak Overflow Rate
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A necessary component of storage and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall S-29.  However, there does not appear to be larger areas available that 

would accommodate the storage options. 

SW-E-0046.pdf
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Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4- S-23 to S-30 Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- S-23 to S-30 Region: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

S3- S-23 to S-30 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

SW-E-0046.pdf
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S4- S-23 to S-30 Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- S-23 to S-30 Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- S-23 to S-30 Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

T3- S-23 to S-30 Region: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4- S-23 to S-30 Region: Screening and Disinfection 

SW-E-0046.pdf
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• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 S-23 to S-30 Region Alternative Costs, illustrates the planning level present worth costs 

associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows per 

year. 

 

Figure 3 – S-23 to S-29 Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 
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Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

Recommendations 

Based upon the above, for control level 0, it is recommended that Alternative T4- S-23 to S-30 

Region: Screening and Disinfection be carried forward and re-evaluated with the results of the 

system-wide alternatives analyses.  For control levels 1 through 6, it is recommended that S2- S-

23 to S-30 Region: Sub-Surface Storage be carried forward and re-evaluated with the results of 

the system-wide analysis.   

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended alternative. 

 

Significant Issues 

There appears to be limited space available in the vicinity of outfall S-29.  The site is generally 

bounded by Saw Mill Run Boulevard to the north and private development to the east, south and 

west.  However, there does not appear to be large areas available that would accommodate the 

storage options. 
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 2,319 acres of combined sewer area 
tributary to this region will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 

 

Alternative Scoring Sheet - S-23 to S-29 Region - 0 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

SW-E-0047.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores

SW-E-0047.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

SW-E-0047.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

3

5

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores

SW-E-0047.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

SW-E-0047.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

34 3 4 3

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

SW-E-0047.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

3 3 3 3 3

2 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

1

5

1 1 1 1

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

21 3 2 2

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

21 3 2 2

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores

SW-E-0047.pdf



Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

32 4 3 4

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation

CS4-Separation

SW-E-0047.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.742

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.705

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.725

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.689

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.689

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.747

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.747

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.730

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.730

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.730

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.546

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.619

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.566

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.534

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.534

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.367

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.441

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.404

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.404

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.404

T1-Vortex

T1-Vortex

SW-E-0047.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF
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Total Score

Scaling Factors (from Sheet A)
Equation: a b c d
y = ax + b 0.25 -0.25

y = a*x^3 + b*x^2 + c*x +d 0.0433 -0.49 1.8467 -1.396

y = a*x^3 + b*x^2 + c*x +d -0.0333 0.3 -0.5167 0.25

y = a*x^3 + b*x^2 + c*x +d -0.0333 0.3 -0.5167 0.25

y = a*x^3 + b*x^2 + c*x +d -0.0333 0.3 -0.5167 0.25

y = ax + b 0.25 -0.25

y = ax + b 0.25 -0.25

y = ax + b 0.25 -0.25

y = a*x^3 + b*x^2 + c*x +d -0.0333 0.3143 -0.6024 0.33

y = ax + b 0.25 -0.25

y = ax + b 0.25 -0.25

y = ax + b 0.25 -0.25 0

y = ax + b 0.25 -0.25

Yes - KRJ 16 Aug 07

Red Box / Text = Trend Line equation; must 
match those calculated in Sheet A.
Do Trend Line Eqs. match those in Sheet A (Y / N)?
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.398

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.471

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.434

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.471

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.434

T4-Scr & Dis

T4-Scr & Dis

SW-E-0047.pdf



Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - S-37 to S-42 Region - 0 Overflows / Year
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Alternative Scoring Sheet - S-37 to S-42 Region - 1 Overflow / Year
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Alternative Scoring Sheet - S-37 to S-42 Region - 2 Overflows / Year
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Alternative Scoring Sheet - S-37 to S-42 Region - 4 Overflows / Year

0.622

0.689

0.730

0.534

0.404

0.230

0.348

0.471

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - S-37 to S-42 Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 907,955 CF

 6.79 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 396.90 CFS

256.51 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 10,770                        Input by Engineer
Peak Flow (CFS) 99.23 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,373,000$                 
Peak Flow (CFS) 198.45 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 5,360,000$                 
Peak Flow (CFS) 297.68 75% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 7,221,000$                 
Peak Flow (CFS) 396.90 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 8,639,000$                 

Construction Cost (Consolidation Sewers) 24,593,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 538,500                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,077,000$                 
25,841,000$                                                

Capital Costs - S-37 to S-42 Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 907,955 CF

 6.79 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 396.90 CFS

256.51 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                            1,051 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                                 -   Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 157,650,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 457,816 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 916,000$                    
158,605,000$                                              

Capital Costs - S-37 to S-42 Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 907,955 CF

 6.79 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 396.90 CFS

256.51 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 6.79 908,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 8.49 1,135,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 16 Input by Engineer
Tunnel Volume / Ft length (CF) 200.96                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,648                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 21,030,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.79 10.51 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,451,000$                 26,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 66.15 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 5,210                          Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 20 Input by Engineer

Construction Cost (Consoldation Pipe) 6,528,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,703,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 85,150 = ACH x Volume / 60

Construction Cost (Odor Control) 2,980,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 256.51 Ref: CSO Statistics

Construction Cost (Screening) 12,289,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.79 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.40 = Peak Vol/DW Time

Construction Cost 9,649,243$                 
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,710,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,698 250 SF / MGD
Land Required - Odor Control (SF) 4,258 500 SF / 10,000 CFM
Land Required - Screening (SF) 64,127 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 145,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 290,000$                    
62,953,243$                                                TOTAL CAPITAL COST

Capital Costs - S-37 to S-42 Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 907,955 CF

 6.79 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 396.90 CFS

256.51 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.79 908,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.99 1,068,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 328 = (Vol / SWD * 1.5)1/2

Width (Ft) 219 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 8.06 1,077,480 Sufficient Volume
Tank Area (SF) 72,000 = Length x Width

Construction Cost (Storage Tank) 7,608,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 256.51 396.90 = Peak Rate
Force Main Diameter (In) 110 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 32,946,000$               145,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 396.90 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,602,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 8,010 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 467,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 256.51 Ref: CSO Statistics

Construction Cost (Screening) 12,289,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.79 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.40 = Peak Vol/DW Time

Construction Cost 9,649,243$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 120,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 240,000$                    
89,484,243$                                                

SURFACE STORAGE TANK
Capital Costs - S-37 to S-42 Region 

TOTAL CAPITAL COST

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 907,955 CF

 6.79 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 396.90 CFS

256.51 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.79 908,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.99 1,068,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 328 = (Vol / SWD * 1.5)1/2

Width (Ft) 219 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 8.06 1,077,480 Sufficient Volume
Tank Area (SF) 72,000 = Length x Width

Construction Cost (Storage Tank) 21,830,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.79 10.51 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,451,000$                 26,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 396.90 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,602,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 80,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,841,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 256.51 Ref: CSO Statistics

Construction Cost (Screening) 12,289,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.79 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.40 = Peak Vol/DW Time

Construction Cost 9,649,243$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 120,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 240,000$                    
75,466,243$                                                TOTAL CAPITAL COST

Capital Costs - S-37 to S-42 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 907,955 CF

 6.79 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 396.90 CFS

256.51 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 256.51 396.90                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 27

Construction Cost (Swirl / Vortex) 8,950,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 282.16 436.59 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 116 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 36,075,000$               155,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 396.90 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 779,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 38,950 = ACH x Volume / 60

Construction Cost (Odor Control) 1,615,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 256.51 Ref: CSO Statistics

Construction Cost (Screening) 12,289,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 282.16 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 263 125
Passes / Detention (Min) 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,056,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 266,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 532,000$                    
88,812,000$                                                TOTAL CAPITAL COST

Capital Costs - S-37 to S-42 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 907,955 CF

 6.79 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 396.90 CFS

256.51 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 256.51 396.90 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 42,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 294 OK =(Surf Area x 2)1/2

Width (Ft) 147 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 3.88 518,616

Construction Cost (CSOTF) 18,606,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 256.51 396.90 = Peak Rate
Force Main Diameter (In) 110 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 32,946,000$               145,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 396.90 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 778,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 38,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,613,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 256.51 Ref: CSO Statistics

Construction Cost (Screening) 12,289,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 256.51 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 250 120
Passes / Detention (Min) 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,887,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.88 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.94 = Peak Vol/DW Time

Construction Cost 8,941,793$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 109,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 218,000$                    
103,785,793$                                              

Capital Costs - S-37 to S-42 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 907,955 CF

 6.79 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 396.90 CFS

256.51 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 256.51 396.90                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,020 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 79 OK =(Surf Area x 2)1/2

Width (Ft) 39 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 47,796,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 282.16 436.59 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 116 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 36,075,000$               155,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 396.90 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 74,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 3,700 = ACH x Volume / 60

Construction Cost (Odor Control) 255,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 256.51 Ref: CSO Statistics

Construction Cost (Screening) 12,289,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 282.16 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 263 125
Passes / Detention (Min) 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,056,000$                 5,221,000$                 

Construction Cost (Disinfection) 8,277,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 141,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 282,000$                    
131,269,000$                                              

Capital Costs - S-37 to S-42 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 0
Peak Volume 907,955 CF

 6.79 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 396.90 CFS

256.51 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 256.51 396.90 Ref: CSO Statistics

Construction Cost (Screening) 12,289,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 256.51 396.90 = Peak Flow x % Req Pump
Force Main Diameter (In) 110 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 32,946,000$               145,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 396.90 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 79,400 =CFS x 200
Odor Control Flow Rate (CFM) 3,970 = ACH x Volume / 60

Construction Cost (Odor Control) 270,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 256.51 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 250 120
Passes / Detention (Min) 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,887,000$                 4,843,000$                 

Construction Cost (Disinfection) 7,730,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 50,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 100,000$                    
79,620,000$                                                

Capital Costs - S-37 to S-42 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 626,687 CF

 4.69 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 172.79 CFS

111.67 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 10,770                        Width of Sewershed along Riverline
Peak Flow (CFS) 99.23 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,373,000$                 
Peak Flow (CFS) 198.45 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,360,000$                 
Peak Flow (CFS) 297.68 75% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 7,221,000$                 
Peak Flow (CFS) 396.90 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 8,639,000$                 

Construction Cost (Consolidation Sewers) 24,593,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 538,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,077,000$                 
25,841,000$                                                

CONSOLIDATION SEWERS

TOTAL CAPITAL COST

Capital Costs - S-37 to S-42 Region 

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 626,687 CF

 4.69 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 172.79 CFS

111.67 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 1,051 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 157,650,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 457,816 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 916,000$                    
158,566,000$                                              

SEWER SEPARATION
1 Overflows / Year

Capital Costs - S-37 to S-42 Region 

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 626,687 CF

 4.69 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 172.79 CFS

111.67 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 4.69 627,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 5.86 784,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14 Input by Engineer
Tunnel Volume / Ft length (CF) 153.86                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,096                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 16,052,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 2 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.34 3.63 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.5 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,771,000$                 20,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 28.80 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 5,210                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consoldation Pipe) 4,362,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,176,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 58,800 = ACH x Volume / 60

Construction Cost (Odor Control) 2,230,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 111.67 Ref: CSO Statistics

Construction Cost (Screening) 5,582,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.69 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.34 = Peak Vol/DW Time

Construction Cost 9,138,128$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,710,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 586 250 SF / MGD
Land Required - Odor Control (SF) 2,940 500 SF / 10,000 CFM
Land Required - Screening (SF) 27,917 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 106,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 212,000$                    
47,077,128$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - S-37 to S-42 Region 
TUNNEL STORAGE

SW-E-0047.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 626,687 CF

 4.69 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 172.79 CFS

111.67 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.69 627,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.51 738,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 273 = (Vol / SWD * 1.5)1/2

Width (Ft) 182 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.57 745,290 Sufficient Volume
Tank Area (SF) 50,000 = Length x Width

Construction Cost (Storage Tank) 5,079,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 111.67 172.79 = Peak Rate
Force Main Diameter (In) 73 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 15,275,000$               89,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.79 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,107,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,540 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 350,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 111.67 Ref: CSO Statistics

Construction Cost (Screening) 5,582,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.69 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.34 = Peak Vol/DW Time

Construction Cost 9,138,128$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 89,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 178,000$                    
61,831,128$                                                

SURFACE STORAGE TANK
Capital Costs - S-37 to S-42 Region 

TOTAL CAPITAL COST

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 626,687 CF

 4.69 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 172.79 CFS

111.67 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.69 627,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.51 738,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 273 = (Vol / SWD * 1.5)1/2

Width (Ft) 182 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.57 745,290 Sufficient Volume
Tank Area (SF) 50,000 = Length x Width

Construction Cost (Storage Tank) 15,350,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.69 7.25 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,156,000$                 24,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.79 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,107,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 55,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,126,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 111.67 Ref: CSO Statistics

Construction Cost (Screening) 5,582,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.69 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.34 = Peak Vol/DW Time

Construction Cost 9,138,128$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 89,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 178,000$                    
60,694,128$                                                

Capital Costs - S-37 to S-42 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 626,687 CF

 4.69 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 172.79 CFS

111.67 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 111.67 172.79                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 12

Construction Cost (Swirl / Vortex) 5,384,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 122.83 190.06 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,637,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.79 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 346,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 17,300 = ACH x Volume / 60

Construction Cost (Odor Control) 855,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 111.67 Ref: CSO Statistics

Construction Cost (Screening) 5,582,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 122.83 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 174 83
Passes 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,212,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 116,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 232,000$                    
57,135,000$                                                

Capital Costs - S-37 to S-42 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 626,687 CF

 4.69 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 172.79 CFS

111.67 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 111.67 172.79 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 18,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 194 OK =(Surf Area x 2)1/2

Width (Ft) 97 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.69 225,816

Construction Cost (CSOTF) 16,676,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 111.67 172.79 = Peak Rate
Force Main Diameter (In) 73 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 15,275,000$               89,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.79 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 339,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 16,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 841,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 111.67 Ref: CSO Statistics

Construction Cost (Screening) 5,582,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 111.67 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 166 79
Passes 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,103,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.69 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.34 = Peak Vol/DW Time

Construction Cost 9,138,128$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 50,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 100,000$                    
75,944,128$                                                

Capital Costs - S-37 to S-42 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 626,687 CF

 4.69 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 172.79 CFS

111.67 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 111.67 172.79                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,320 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 52 OK =(Surf Area x 2)1/2

Width (Ft) 26 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 19,868,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 122.83 190.06 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,637,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.79 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 32,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,600 = ACH x Volume / 60

Construction Cost (Odor Control) 132,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 111.67 Ref: CSO Statistics

Construction Cost (Screening) 5,582,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 122.83 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 174 83
Passes 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,212,000$                 2,755,000$                 

Construction Cost (Disinfection) 4,967,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 74,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 148,000$                    
73,567,000$                                                

Capital Costs - S-37 to S-42 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 81

Number of Overflows / Year 1
Peak Volume 626,687 CF

 4.69 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 172.79 CFS

111.67 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 111.67 172.79 Ref: CSO Statistics

Construction Cost (Screening) 5,582,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 111.67 172.79 = Peak Flow x % Req Pump
Force Main Diameter (In) 73 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 15,275,000$               89,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 172.79 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 34,600 =CFS x 200
Odor Control Flow Rate (CFM) 1,730 = ACH x Volume / 60

Construction Cost (Odor Control) 141,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 111.67 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 166 79
Passes 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,103,000$                 2,567,000$                 

Construction Cost (Disinfection) 4,670,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 34,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 68,000$                      
51,965,000$                                                

Capital Costs - S-37 to S-42 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 365,162 CF

 2.73 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 153.44 CFS

99.16 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 10,770                        Width of Sewershed along Riverline
Peak Flow (CFS) 99.23 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,373,000$                 
Peak Flow (CFS) 198.45 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,360,000$                 
Peak Flow (CFS) 297.68 75% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 7,221,000$                 
Peak Flow (CFS) 396.90 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 8,639,000$                 

Construction Cost (Consolidation Sewers) 24,593,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 538,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,077,000$                 
25,841,000$                                                

Capital Costs - S-37 to S-42 Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 365,162 CF

 2.73 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 153.44 CFS

99.16 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 1,051 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 157,650,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 457,816 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 916,000$                    
158,566,000$                                              

2 Overflows / Year

Capital Costs - S-37 to S-42 Region 
SEWER SEPARATION

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 365,162 CF

 2.73 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 153.44 CFS

99.16 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 2.73 365,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 3.41 456,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 10 Input by Engineer
Tunnel Volume / Ft length (CF) 78.50                          Ref: Tunnel diameter
Tunnel Length (Ft) 5,809                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 13,098,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 2 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.37 2.11 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 8 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,445,000$                 18,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 25.57 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 5,210                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consoldation Pipe) 4,362,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 684,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 34,200 = ACH x Volume / 60

Construction Cost (Odor Control) 1,458,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 99.16 Ref: CSO Statistics

Construction Cost (Screening) 5,004,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.73 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.37 = Peak Vol/DW Time

Construction Cost 8,663,058$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,710,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 341 250 SF / MGD
Land Required - Odor Control (SF) 1,710 500 SF / 10,000 CFM
Land Required - Screening (SF) 24,791 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 102,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 204,000$                    
41,962,058$                                                

Capital Costs - S-37 to S-42 Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 365,162 CF

 2.73 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 153.44 CFS

99.16 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.73 365,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.21 429,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 208 = (Vol / SWD * 1.5)1/2

Width (Ft) 139 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.24 433,680 Sufficient Volume
Tank Area (SF) 29,000 = Length x Width

Construction Cost (Storage Tank) 2,819,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 99.16 153.44 = Peak Rate
Force Main Diameter (In) 68 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,750,000$               82,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 153.44 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 644,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,220 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 229,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 99.16 Ref: CSO Statistics

Construction Cost (Screening) 5,004,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.73 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.37 = Peak Vol/DW Time

Construction Cost 8,663,058$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 60,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 120,000$                    
56,807,058$                                                

SURFACE STORAGE TANK
Capital Costs - S-37 to S-42 Region 

TOTAL CAPITAL COST

2 Overflows / Year

SW-E-0047.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 365,162 CF

 2.73 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 153.44 CFS

99.16 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.73 365,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.21 429,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 208 = (Vol / SWD * 1.5)1/2

Width (Ft) 139 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.24 433,680 Sufficient Volume
Tank Area (SF) 29,000 = Length x Width

Construction Cost (Storage Tank) 9,326,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.73 4.23 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 11 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,839,000$                 20,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 153.44 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 644,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 32,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,391,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 99.16 Ref: CSO Statistics

Construction Cost (Screening) 5,004,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.73 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.37 = Peak Vol/DW Time

Construction Cost 8,663,058$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 60,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 120,000$                    
52,503,058$                                                

Capital Costs - S-37 to S-42 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 365,162 CF

 2.73 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 153.44 CFS

99.16 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 99.16 153.44                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 11

Construction Cost (Swirl / Vortex) 5,008,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 109.08 168.78 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 72 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 14,959,000$               88,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 153.44 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 317,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 15,850 = ACH x Volume / 60

Construction Cost (Odor Control) 798,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 99.16 Ref: CSO Statistics

Construction Cost (Screening) 5,004,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 109.08 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 164 78
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,077,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 103,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 206,000$                    
54,280,000$                                                

Capital Costs - S-37 to S-42 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 365,162 CF

 2.73 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 153.44 CFS

99.16 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 99.16 153.44 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 16,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 183 OK =(Surf Area x 2)1/2

Width (Ft) 92 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.51 202,032

Construction Cost (CSOTF) 16,597,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 99.16 153.44 = Peak Rate
Force Main Diameter (In) 68 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,750,000$               82,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 153.44 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 303,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 15,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 770,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 99.16 Ref: CSO Statistics

Construction Cost (Screening) 5,004,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 99.16 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 156 75
Passes 7 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,968,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.73 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.37 = Peak Vol/DW Time

Construction Cost 8,663,058$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 45,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 90,000$                      
73,064,058$                                                

Capital Costs - S-37 to S-42 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 365,162 CF

 2.73 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 153.44 CFS

99.16 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 99.16 153.44                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,170 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 49 OK =(Surf Area x 2)1/2

Width (Ft) 25 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 17,654,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 109.08 168.78 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 72 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 14,959,000$               88,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 153.44 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 29,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,450 = ACH x Volume / 60

Construction Cost (Odor Control) 122,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 99.16 Ref: CSO Statistics

Construction Cost (Screening) 5,004,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 109.08 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 164 78
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,077,000$                 2,522,000$                 

Construction Cost (Disinfection) 4,599,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 68,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 136,000$                    
68,702,000$                                                

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - S-37 to S-42 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 2
Peak Volume 365,162 CF

 2.73 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 153.44 CFS

99.16 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 99.16 153.44 Ref: CSO Statistics

Construction Cost (Screening) 5,004,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 99.16 153.44 = Peak Flow x % Req Pump
Force Main Diameter (In) 68 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,750,000$               82,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 153.44 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 30,700 =CFS x 200
Odor Control Flow Rate (CFM) 1,540 = ACH x Volume / 60

Construction Cost (Odor Control) 128,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 99.16 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 156 75
Passes 7 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,968,000$                 2,361,000$                 

Construction Cost (Disinfection) 4,329,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 33,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 66,000$                      
49,499,000$                                                

Capital Costs - S-37 to S-42 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 240,657 CF

 1.80 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 98.86 CFS

63.89 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 10,770                        Width of Sewershed along Riverline
Peak Flow (CFS) 99.23 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,373,000$                 
Peak Flow (CFS) 198.45 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,360,000$                 
Peak Flow (CFS) 297.68 75% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 7,221,000$                 
Peak Flow (CFS) 396.90 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 8,639,000$                 

Construction Cost (Consolidation Sewers) 24,593,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 538,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,077,000$                 
25,841,000$                                                

Capital Costs - S-37 to S-42 Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 240,657 CF

 1.80 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 98.86 CFS

63.89 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 1,051 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 157,650,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 457,816 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 916,000$                    
158,566,000$                                              TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - S-37 to S-42 Region 
SEWER SEPARATION

SW-E-0047.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 240,657 CF

 1.80 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 98.86 CFS

63.89 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.80 241,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 2.25 301,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 8 Input by Engineer
Tunnel Volume / Ft length (CF) 50.24                          Ref: Tunnel diameter
Tunnel Length (Ft) 5,991                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 11,429,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 2 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.90 1.39 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 7 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,050,000$                 17,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 16.48 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 5,210                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consoldation Pipe) 3,260,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 452,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 22,600 = ACH x Volume / 60

Construction Cost (Odor Control) 1,054,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 63.89 Ref: CSO Statistics

Construction Cost (Screening) 3,371,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.80 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.90 = Peak Vol/DW Time

Construction Cost 8,436,946$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,710,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 225 250 SF / MGD
Land Required - Odor Control (SF) 1,130 500 SF / 10,000 CFM
Land Required - Screening (SF) 15,973 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 92,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 184,000$                    
36,511,946$                                                TOTAL CAPITAL COST

Capital Costs - S-37 to S-42 Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 240,657 CF

 1.80 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 98.86 CFS

63.89 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.80 241,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.12 284,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 170 = (Vol / SWD * 1.5)1/2

Width (Ft) 113 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.16 288,150 Sufficient Volume
Tank Area (SF) 19,000 = Length x Width

Construction Cost (Storage Tank) 1,790,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 63.89 98.86 = Peak Rate
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,446,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 98.86 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 426,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,130 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 166,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 63.89 Ref: CSO Statistics

Construction Cost (Screening) 3,371,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.80 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.90 = Peak Vol/DW Time

Construction Cost 8,436,946$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 46,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 92,000$                      
49,507,946$                                                

SURFACE STORAGE TANK
Capital Costs - S-37 to S-42 Region 

TOTAL CAPITAL COST

4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 240,657 CF

 1.80 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 98.86 CFS

63.89 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.80 241,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.12 284,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 170 = (Vol / SWD * 1.5)1/2

Width (Ft) 113 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.16 288,150 Sufficient Volume
Tank Area (SF) 19,000 = Length x Width

Construction Cost (Storage Tank) 6,458,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.80 2.79 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 9 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,673,000$                 19,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 98.86 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 426,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 21,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,006,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 63.89 Ref: CSO Statistics

Construction Cost (Screening) 3,371,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.80 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.90 = Peak Vol/DW Time

Construction Cost 8,436,946$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 46,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 92,000$                      
47,195,946$                                                

Capital Costs - S-37 to S-42 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 240,657 CF

 1.80 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 98.86 CFS

63.89 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 63.89 98.86                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 7

Construction Cost (Swirl / Vortex) 3,828,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 70.28 108.75 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 58 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,226,000$               69,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 98.86 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 202,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 10,100 = ACH x Volume / 60

Construction Cost (Odor Control) 561,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 63.89 Ref: CSO Statistics

Construction Cost (Screening) 3,371,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 70.28 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 132 63
Passes 5 15.29 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,594,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 66,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 132,000$                    
45,921,000$                                                

Capital Costs - S-37 to S-42 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0047.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 240,657 CF

 1.80 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 98.86 CFS

63.89 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 63.89 98.86 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 10,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 147 OK =(Surf Area x 2)1/2

Width (Ft) 74 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.98 130,536

Construction Cost (CSOTF) 16,431,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 63.89 98.86 = Peak Rate
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,446,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 98.86 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 196,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 548,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 63.89 Ref: CSO Statistics

Construction Cost (Screening) 3,371,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 63.89 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 125 60
Passes 5 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,500,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.80 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.90 = Peak Vol/DW Time

Construction Cost 8,436,946$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 31,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
66,000,946$                                                

Capital Costs - S-37 to S-42 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 240,657 CF

 1.80 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 98.86 CFS

63.89 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 63.89 98.86                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 760 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 40 OK =(Surf Area x 2)1/2

Width (Ft) 20 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 11,577,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 70.28 108.75 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 58 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,226,000$               69,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 98.86 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 950 = ACH x Volume / 60

Construction Cost (Odor Control) 88,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 63.89 Ref: CSO Statistics

Construction Cost (Screening) 3,371,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 70.28 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 132 63
Passes 5 15.29 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,594,000$                 1,681,000$                 

Construction Cost (Disinfection) 3,275,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 51,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 102,000$                    
54,848,000$                                                

Capital Costs - S-37 to S-42 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0047.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 4
Peak Volume 240,657 CF

 1.80 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 98.86 CFS

63.89 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 63.89 98.86 Ref: CSO Statistics

Construction Cost (Screening) 3,371,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 63.89 98.86 = Peak Flow x % Req Pump
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,446,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 98.86 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,800 =CFS x 200
Odor Control Flow Rate (CFM) 990 = ACH x Volume / 60

Construction Cost (Odor Control) 91,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 63.89 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 125 60
Passes 5 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,500,000$                 1,561,000$                 

Construction Cost (Disinfection) 3,061,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 29,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
42,233,000$                                                

Capital Costs - S-37 to S-42 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 172,201 CF

 1.29 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 80.50 CFS

52.02 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 10,770                        Width of Sewershed along Riverline
Peak Flow (CFS) 99.23 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,373,000$                 
Peak Flow (CFS) 198.45 50% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 5,360,000$                 
Peak Flow (CFS) 297.68 75% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 7,221,000$                 
Peak Flow (CFS) 396.90 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,693                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 8,639,000$                 

Construction Cost (Consolidation Sewers) 24,593,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 538,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,077,000$                 
25,841,000$                                                

Capital Costs - S-37 to S-42 Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 172,201 CF

 1.29 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 80.50 CFS

52.02 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 1,051 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 157,650,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 457,816 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 916,000$                    
158,566,000$                                              

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - S-37 to S-42 Region 

SW-E-0047.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 172,201 CF

 1.29 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 80.50 CFS

52.02 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.29 172,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.61 215,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 5,589                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 9,808,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 2 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.64 1.00 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 6 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 832,000$                    16,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 13.42 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 5,210                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consoldation Pipe) 3,260,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 323,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 16,150 = ACH x Volume / 60

Construction Cost (Odor Control) 810,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 52.02 Ref: CSO Statistics

Construction Cost (Screening) 2,821,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.29 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.64 = Peak Vol/DW Time

Construction Cost 8,312,641$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,710,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 161 250 SF / MGD
Land Required - Odor Control (SF) 808 500 SF / 10,000 CFM
Land Required - Screening (SF) 13,006 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 89,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 178,000$                    
33,747,641$                                                

Capital Costs - S-37 to S-42 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 172,201 CF

 1.29 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 80.50 CFS

52.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.29 172,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.52 202,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 143 = (Vol / SWD * 1.5)1/2

Width (Ft) 96 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.54 205,920 Sufficient Volume
Tank Area (SF) 14,000 = Length x Width

Construction Cost (Storage Tank) 1,243,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 52.02 80.50 = Peak Rate
Force Main Diameter (In) 50 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,998,000$                 60,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 80.50 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 303,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,520 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 127,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 52.02 Ref: CSO Statistics

Construction Cost (Screening) 2,821,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.29 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.64 = Peak Vol/DW Time

Construction Cost 8,312,641$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 38,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 76,000$                      
46,777,641$                                                

Capital Costs - S-37 to S-42 Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 172,201 CF

 1.29 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 80.50 CFS

52.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.29 172,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.52 202,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 143 = (Vol / SWD * 1.5)1/2

Width (Ft) 96 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.54 205,920 Sufficient Volume
Tank Area (SF) 14,000 = Length x Width

Construction Cost (Storage Tank) 4,881,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.29 1.99 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 8 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.7 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,379,000$                 18,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 80.50 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 303,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 15,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 770,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 52.02 Ref: CSO Statistics

Construction Cost (Screening) 2,821,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.29 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.64 = Peak Vol/DW Time

Construction Cost 8,312,641$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 38,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 76,000$                      
44,397,641$                                                

Capital Costs - S-37 to S-42 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 172,201 CF

 1.29 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 80.50 CFS

52.02 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 52.02 80.50                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 6

Construction Cost (Swirl / Vortex) 3,376,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 57.23 88.55 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,633,000$                 62,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 80.50 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 173,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 8,650 = ACH x Volume / 60

Construction Cost (Odor Control) 496,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 52.02 Ref: CSO Statistics

Construction Cost (Screening) 2,821,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 57.23 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 119 57
Passes 5 15.32 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,398,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 54,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 108,000$                    
43,034,000$                                                

Capital Costs - S-37 to S-42 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 172,201 CF

 1.29 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 80.50 CFS

52.02 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 52.02 80.50 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 8,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 133 OK =(Surf Area x 2)1/2

Width (Ft) 66 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.79 105,336

Construction Cost (CSOTF) 16,398,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 52.02 80.50 = Peak Rate
Force Main Diameter (In) 50 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,998,000$                 60,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 80.50 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 158,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 462,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 52.02 Ref: CSO Statistics

Construction Cost (Screening) 2,821,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 52.02 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 113 54
Passes 5 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,315,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.29 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.64 = Peak Vol/DW Time

Construction Cost 8,312,641$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 26,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
63,558,641$                                                

Capital Costs - S-37 to S-42 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 172,201 CF

 1.29 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 80.50 CFS

52.02 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 52.02 80.50                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 620 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 36 OK =(Surf Area x 2)1/2

Width (Ft) 18 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 9,588,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 57.23 88.55 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,633,000$                 62,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 80.50 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 16,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 800 = ACH x Volume / 60

Construction Cost (Odor Control) 77,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 52.02 Ref: CSO Statistics

Construction Cost (Screening) 2,821,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 57.23 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 119 57
Passes 5 15.32 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,398,000$                 1,455,000$                 

Construction Cost (Disinfection) 2,853,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 46,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 92,000$                      
50,266,000$                                                

Capital Costs - S-37 to S-42 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 81

Number of Overflows / Year 6
Peak Volume 172,201 CF

 1.29 MG
Total Volume 4,826,289 CF

 36.10 MG
Peak Rate 80.50 CFS

52.02 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 52.02 80.50 Ref: CSO Statistics

Construction Cost (Screening) 2,821,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 52.02 80.50 = Peak Flow x % Req Pump
Force Main Diameter (In) 50 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,998,000$                 60,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 80.50 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            25,841,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 16,100 =CFS x 200
Odor Control Flow Rate (CFM) 810 = ACH x Volume / 60

Construction Cost (Odor Control) 78,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 52.02 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 113 54
Passes 5 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,315,000$                 1,353,000$                 

Construction Cost (Disinfection) 2,668,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 28,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
39,821,000$                                                

Capital Costs - S-37 to S-42 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

S-37 to S-42 Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 6.79 $67,597 20 10.910 $737,475
Length (ft) 5648
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (mgd) 256.51 $40,707 20 10.910 $444,109
Odor Control O&M Capacity (cfm) 85,150 $298,025 20 10.910 $3,251,435
Reserve / Replace 10% Gravity / 15% Pump $51,532

Total Annual O&M $577,000 Total PW O&M $6,946,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 256.51 $764,907 20 10.910 $8,345,089

No. Events / Yr 81
Const Cost ($) $7,608,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 257 $40,707 20 10.910 $444,109
Odor Control O&M Capacity (cfm) 8,010 $28,035 20 10.910 $305,860
Reserve / Replace 10% Gravity / 15% Pump $169,116

Total Annual O&M $903,000 Total PW O&M $10,260,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.79 $67,597 20 10.910 $737,475

No. Events / Yr 81
Const Cost ($) $21,830,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 257 $40,707 20 10.910 $444,109
Odor Control O&M Capacity (cfm) 80,100 $280,350 20 10.910 $3,058,601
Reserve / Replace 10% Gravity / 15% Pump $51,154

Total Annual O&M $493,000 Total PW O&M $5,803,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $1,511,23850

Tunnel Maintenance $1,807 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$26,177

$996,274

Tank O&M $104,341

Tunnel Storage

Tank O&M $68,786 14.48450
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Operation and Maintenance Costs

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 256.51 $764,907 20 10.910 $8,345,089
Sed. Basin O&M Flow Rate (mgd) 256.51 $28,857 50 14.484 $417,955
Screening O&M Flow Rate (mgd) 256.51 $40,707 20 10.910 $444,109
Disinfection O&M Flow Rate (mgd) 256.51 $471,965 20 10.910 $5,149,113
Odor Control O&M Capacity (cfm) 38,900.00 $136,150 20 10.910 $1,485,388
Reserve / Replace 10% Gravity / 15% Pump $180,086

Total Annual O&M $1,443,000 Total PW O&M $16,022,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 282.16 $815,198 20 10.910 $8,893,760
HREP O&M Flow Rate (mgd) 256.51 $608,133 20 10.910 $6,634,698
Screening O&M Flow Rate (mgd) 256.51 $40,707 20 10.910 $444,109
Disinfection O&M Flow Rate (mgd) 282.16 $500,180 20 10.910 $5,456,936
Odor Control O&M Capacity (cfm) 3,700.00 $12,950 20 10.910 $141,284
Reserve / Replace 10% Gravity / 15% Pump $319,623

Total Annual O&M $1,978,000 Total PW O&M $21,890,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 282.16 $815,198 20 10.910 $8,893,760
Swirl / Vortex O&M Flow Rate (mgd) 256.51 $28,857 20 10.910 $314,830
Screening O&M Flow Rate (mgd) 256.51 $40,707 20 10.910 $444,109
Disinfection O&M Flow Rate (mgd) 282.16 $500,180 20 10.910 $5,456,936
Odor Control O&M Capacity (cfm) 38,950.00 $136,325 20 10.910 $1,487,297
Reserve / Replace 10% Gravity / 15% Pump $205,489

Total Annual O&M $1,522,000 Total PW O&M $16,802,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 256.51 $764,907 20 10.910 $8,345,089
Screening O&M Flow Rate (mgd) 256.51 $40,707 20 10.910 $444,109
Disinfection O&M Flow Rate (mgd) 256.51 $471,965 20 10.910 $5,149,113
Odor Control O&M Capacity (cfm) 3,970.00 $13,895 20 10.910 $151,594
Reserve / Replace 10% Gravity / 15% Pump $176,433

Total Annual O&M $1,292,000 Total PW O&M $14,266,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)
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Operation and Maintenance Costs

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 2.34 $33,207 20 10.910 $362,290

Length (ft) 5096
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (mgd) 111.67 $18,968 20 10.910 $206,938
Odor Control O&M Capacity (cfm) 58,800 $205,800 20 10.910 $2,245,265
Reserve / Replace 10% Gravity / 15% Pump $28,474

Total Annual O&M $428,000 Total PW O&M $5,302,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 111.67 $438,840 20 10.910 $4,787,714

No. Events / Yr 81
Const Cost ($) $5,079,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 112 $18,968 20 10.910 $206,938
Odor Control O&M Capacity (cfm) 5,540 $19,390 20 10.910 $211,544
Reserve / Replace 10% Gravity / 15% Pump $78,457

Total Annual O&M $540,000 Total PW O&M $6,189,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 4.69 $52,766 20 10.910 $575,671

No. Events / Yr 81
Const Cost ($) $15,350,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 112 $18,968 20 10.910 $206,938
Odor Control O&M Capacity (cfm) 55,350 $193,725 20 10.910 $2,113,528
Reserve / Replace 10% Gravity / 15% Pump $29,762

Total Annual O&M $354,000 Total PW O&M $4,203,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$62,464 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,631 50 14.484 $23,617

Tank O&M

Tank O&M $88,141

14.484 $904,702

14.484 $1,276,604
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Operation and Maintenance Costs

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 111.67 $438,840 20 10.910 $4,787,714
Sed. Basin O&M Flow Rate (mgd) 111.67 $12,562 50 14.484 $181,950
Screening O&M Flow Rate (mgd) 111.67 $18,968 20 10.910 $206,938
Disinfection O&M Flow Rate (mgd) 111.67 $284,368 20 10.910 $3,102,438
Odor Control O&M Capacity (cfm) 16,950.00 $59,325 20 10.910 $647,232
Reserve / Replace 10% Gravity / 15% Pump $85,513

Total Annual O&M $815,000 Total PW O&M $9,012,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 122.83 $467,692 20 10.910 $5,102,496
HREP O&M Flow Rate (mgd) 111.67 $372,898 20 10.910 $4,068,297
Screening O&M Flow Rate (mgd) 111.67 $18,968 20 10.910 $206,938
Disinfection O&M Flow Rate (mgd) 122.83 $301,368 20 10.910 $3,287,907
Odor Control O&M Capacity (cfm) 1,600.00 $5,600 20 10.910 $61,096
Reserve / Replace 10% Gravity / 15% Pump $143,479

Total Annual O&M $1,167,000 Total PW O&M $12,870,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 122.83 $467,692 20 10.910 $5,102,496
Swirl / Vortex O&M Flow Rate (mgd) 111.67 $12,562 20 10.910 $137,056
Screening O&M Flow Rate (mgd) 111.67 $18,968 20 10.910 $206,938
Disinfection O&M Flow Rate (mgd) 122.83 $301,368 20 10.910 $3,287,907
Odor Control O&M Capacity (cfm) 17,300.00 $60,550 20 10.910 $660,597
Reserve / Replace 10% Gravity / 15% Pump $98,726

Total Annual O&M $862,000 Total PW O&M $9,494,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 111.67 $438,840 20 10.910 $4,787,714
Screening O&M Flow Rate (mgd) 111.67 $18,968 20 10.910 $206,938
Disinfection O&M Flow Rate (mgd) 111.67 $284,368 20 10.910 $3,102,438
Odor Control O&M Capacity (cfm) 1,730.00 $6,055 20 10.910 $66,060
Reserve / Replace 10% Gravity / 15% Pump $83,609

Total Annual O&M $749,000 Total PW O&M $8,247,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)
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Operation and Maintenance Costs

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.37 $23,148 20 10.910 $252,548

Length (ft) 5809
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (mgd) 99.16 $17,450 20 10.910 $190,383
Odor Control O&M Capacity (cfm) 34,200 $119,700 20 10.910 $1,305,920
Reserve / Replace 10% Gravity / 15% Pump $23,472

Total Annual O&M $331,000 Total PW O&M $4,234,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 99.16 $405,371 20 10.910 $4,422,577

No. Events / Yr 81
Const Cost ($) $2,819,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 99 $17,450 20 10.910 $190,383
Odor Control O&M Capacity (cfm) 3,220 $11,270 20 10.910 $122,955
Reserve / Replace 10% Gravity / 15% Pump $70,334

Total Annual O&M $491,000 Total PW O&M $5,629,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 2.73 $36,782 20 10.910 $401,293

No. Events / Yr 81
Const Cost ($) $9,326,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 99 $17,450 20 10.910 $190,383
Odor Control O&M Capacity (cfm) 32,200 $112,700 20 10.910 $1,229,550
Reserve / Replace 10% Gravity / 15% Pump $24,898

Total Annual O&M $241,000 Total PW O&M $2,905,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,859 50 14.484 $26,923

$1,058,481

Tank O&M $56,814 50

Tank O&M $73,081 50 14.484

$822,869
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Operation and Maintenance Costs

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 99.16 $405,371 20 10.910 $4,422,577
Sed. Basin O&M Flow Rate (mgd) 99.16 $11,156 50 14.484 $161,578
Screening O&M Flow Rate (mgd) 99.16 $17,450 20 10.910 $190,383
Disinfection O&M Flow Rate (mgd) 99.16 $264,524 20 10.910 $2,885,942
Odor Control O&M Capacity (cfm) 15,150.00 $53,025 20 10.910 $578,500
Reserve / Replace 10% Gravity / 15% Pump $77,158

Total Annual O&M $752,000 Total PW O&M $8,316,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 109.08 $432,024 20 10.910 $4,713,351
HREP O&M Flow Rate (mgd) 99.16 $347,747 20 10.910 $3,793,894
Screening O&M Flow Rate (mgd) 99.16 $17,450 20 10.910 $190,383
Disinfection O&M Flow Rate (mgd) 109.08 $280,338 20 10.910 $3,058,469
Odor Control O&M Capacity (cfm) 1,450.00 $5,075 20 10.910 $55,368
Reserve / Replace 10% Gravity / 15% Pump $128,644

Total Annual O&M $1,083,000 Total PW O&M $11,940,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 109.08 $432,024 20 10.910 $4,713,351
Swirl / Vortex O&M Flow Rate (mgd) 99.16 $11,156 20 10.910 $121,711
Screening O&M Flow Rate (mgd) 99.16 $17,450 20 10.910 $190,383
Disinfection O&M Flow Rate (mgd) 109.08 $280,338 20 10.910 $3,058,469
Odor Control O&M Capacity (cfm) 15,850.00 $55,475 20 10.910 $605,229
Reserve / Replace 10% Gravity / 15% Pump $89,274

Total Annual O&M $797,000 Total PW O&M $8,778,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 99.16 $405,371 20 10.910 $4,422,577
Screening O&M Flow Rate (mgd) 99.16 $17,450 20 10.910 $190,383
Disinfection O&M Flow Rate (mgd) 99.16 $264,524 20 10.910 $2,885,942
Odor Control O&M Capacity (cfm) 1,540.00 $5,390 20 10.910 $58,805
Reserve / Replace 10% Gravity / 15% Pump $75,412

Total Annual O&M $693,000 Total PW O&M $7,633,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

SW-E-0047.pdf



Operation and Maintenance Costs

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 0.90 $17,520 20 10.910 $191,143

Length (ft) 5991
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (mgd) 63.89 $13,477 20 10.910 $147,032
Odor Control O&M Capacity (cfm) 22,600 $79,100 20 10.910 $862,976
Reserve / Replace 10% Gravity / 15% Pump $16,320

Total Annual O&M $281,000 Total PW O&M $3,680,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 63.89 $302,210 20 10.910 $3,297,091

No. Events / Yr 81
Const Cost ($) $1,790,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 64 $13,477 20 10.910 $147,032
Odor Control O&M Capacity (cfm) 2,130 $7,455 20 10.910 $81,334
Reserve / Replace 10% Gravity / 15% Pump $48,160

Total Annual O&M $378,000 Total PW O&M $4,359,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.80 $27,839 20 10.910 $303,722

No. Events / Yr 81
Const Cost ($) $6,458,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 64 $13,477 20 10.910 $147,032
Odor Control O&M Capacity (cfm) 21,300 $74,550 20 10.910 $813,336
Reserve / Replace 10% Gravity / 15% Pump $18,731

Total Annual O&M $182,000 Total PW O&M $2,237,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $54,241

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,917 50 14.484 $27,768

Tank O&M $65,911

Surface Storage Tank

50

$785,610

14.484 $954,634

50
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Operation and Maintenance Costs

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 63.89 $302,210 20 10.910 $3,297,091
Sed. Basin O&M Flow Rate (mgd) 63.89 $7,188 50 14.484 $104,106
Screening O&M Flow Rate (mgd) 63.89 $13,477 20 10.910 $147,032
Disinfection O&M Flow Rate (mgd) 63.89 $202,379 20 10.910 $2,207,941
Odor Control O&M Capacity (cfm) 9,800.00 $34,300 20 10.910 $374,211
Reserve / Replace 10% Gravity / 15% Pump $53,279

Total Annual O&M $560,000 Total PW O&M $6,184,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 70.28 $322,079 20 10.910 $3,513,867
HREP O&M Flow Rate (mgd) 63.89 $268,529 20 10.910 $2,929,633
Screening O&M Flow Rate (mgd) 63.89 $13,477 20 10.910 $147,032
Disinfection O&M Flow Rate (mgd) 70.28 $214,477 20 10.910 $2,339,936
Odor Control O&M Capacity (cfm) 950.00 $3,325 20 10.910 $36,276
Reserve / Replace 10% Gravity / 15% Pump $86,956

Total Annual O&M $822,000 Total PW O&M $9,054,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 70.28 $322,079 20 10.910 $3,513,867
Swirl / Vortex O&M Flow Rate (mgd) 63.89 $7,188 20 10.910 $78,419
Screening O&M Flow Rate (mgd) 63.89 $13,477 20 10.910 $147,032
Disinfection O&M Flow Rate (mgd) 70.28 $214,477 20 10.910 $2,339,936
Odor Control O&M Capacity (cfm) 10,100.00 $35,350 20 10.910 $385,666
Reserve / Replace 10% Gravity / 15% Pump $61,959

Total Annual O&M $593,000 Total PW O&M $6,527,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 63.89 $302,210 20 10.910 $3,297,091
Screening O&M Flow Rate (mgd) 63.89 $13,477 20 10.910 $147,032
Disinfection O&M Flow Rate (mgd) 63.89 $202,379 20 10.910 $2,207,941
Odor Control O&M Capacity (cfm) 990.00 $3,465 20 10.910 $37,803
Reserve / Replace 10% Gravity / 15% Pump $52,036

Total Annual O&M $522,000 Total PW O&M $5,742,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

SW-E-0047.pdf



Operation and Maintenance Costs

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 0.64 $14,009 20 10.910 $152,841

Length (ft) 5589
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (mgd) 52.02 $12,242 20 10.910 $133,559
Odor Control O&M Capacity (cfm) 16,150 $56,525 20 10.910 $616,684
Reserve / Replace 10% Gravity / 15% Pump $13,271

Total Annual O&M $253,000 Total PW O&M $3,377,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 52.02 $263,440 20 10.910 $2,874,109

No. Events / Yr 81
Const Cost ($) $1,243,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 52 $12,242 20 10.910 $133,559
Odor Control O&M Capacity (cfm) 1,520 $5,320 20 10.910 $58,041
Reserve / Replace 10% Gravity / 15% Pump $40,650

Total Annual O&M $334,000 Total PW O&M $3,872,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.29 $22,261 20 10.910 $242,862

No. Events / Yr 81
Const Cost ($) $4,881,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 52 $12,242 20 10.910 $133,559
Odor Control O&M Capacity (cfm) 15,150 $53,025 20 10.910 $578,500
Reserve / Replace 10% Gravity / 15% Pump $15,394

Total Annual O&M $150,000 Total PW O&M $1,868,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$897,532

Tank O&M $52,874

50

14.484 $765,80450

Tank O&M $61,969

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,789 50 14.484 $25,906
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Operation and Maintenance Costs

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 52.02 $263,440 20 10.910 $2,874,109
Sed. Basin O&M Flow Rate (mgd) 52.02 $5,853 50 14.484 $84,767
Screening O&M Flow Rate (mgd) 52.02 $12,242 20 10.910 $133,559
Disinfection O&M Flow Rate (mgd) 52.02 $178,564 20 10.910 $1,948,124
Odor Control O&M Capacity (cfm) 7,900.00 $27,650 20 10.910 $301,660
Reserve / Replace 10% Gravity / 15% Pump $45,138

Total Annual O&M $488,000 Total PW O&M $5,387,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 57.23 $280,760 20 10.910 $3,063,076
HREP O&M Flow Rate (mgd) 52.02 $237,960 20 10.910 $2,596,125
Screening O&M Flow Rate (mgd) 52.02 $12,242 20 10.910 $133,559
Disinfection O&M Flow Rate (mgd) 57.23 $189,239 20 10.910 $2,064,586
Odor Control O&M Capacity (cfm) 800.00 $2,800 20 10.910 $30,548
Reserve / Replace 10% Gravity / 15% Pump $72,987

Total Annual O&M $724,000 Total PW O&M $7,961,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 57.23 $280,760 20 10.910 $3,063,076
Swirl / Vortex O&M Flow Rate (mgd) 52.02 $5,853 20 10.910 $63,852
Screening O&M Flow Rate (mgd) 52.02 $12,242 20 10.910 $133,559
Disinfection O&M Flow Rate (mgd) 57.23 $189,239 20 10.910 $2,064,586
Odor Control O&M Capacity (cfm) 8,650.00 $30,275 20 10.910 $330,298
Reserve / Replace 10% Gravity / 15% Pump $52,639

Total Annual O&M $519,000 Total PW O&M $5,708,000

S-37 to S-42 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 52.02 $263,440 20 10.910 $2,874,109
Screening O&M Flow Rate (mgd) 52.02 $12,242 20 10.910 $133,559
Disinfection O&M Flow Rate (mgd) 52.02 $178,564 20 10.910 $1,948,124
Odor Control O&M Capacity (cfm) 810.00 $2,835 20 10.910 $30,930
Reserve / Replace 10% Gravity / 15% Pump $44,094

Total Annual O&M $458,000 Total PW O&M $5,031,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0047.pdf



Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $158.6 $158,605,000 $0
1 $158.6 $158,605,000 $0
2 $158.6 $158,605,000 $0
4 $158.6 $158,605,000 $0
6 $158.6 $158,605,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $81.3 $75,466,243 $5,803,000
1 $64.9 $60,694,128 $4,203,000
2 $55.4 $52,503,058 $2,905,000
4 $49.4 $47,195,946 $2,237,000
6 $46.3 $44,397,641 $1,868,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $69.9 $62,953,243 $6,946,000
1 $52.4 $47,077,128 $5,302,000
2 $46.2 $41,962,058 $4,234,000
4 $40.2 $36,511,946 $3,680,000
6 $37.1 $33,747,641 $3,377,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $99.7 $89,484,243 $10,260,000
1 $68.0 $61,831,128 $6,189,000
2 $62.4 $56,807,058 $5,629,000
4 $53.9 $49,507,946 $4,359,000
6 $50.6 $46,777,641 $3,872,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $105.6 $88,812,000 $16,802,000
1 $66.6 $57,135,000 $9,494,000
2 $63.1 $54,280,000 $8,778,000
4 $52.4 $45,921,000 $6,527,000
6 $48.7 $43,034,000 $5,708,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $153.2 $131,269,000 $21,890,000
1 $86.4 $73,567,000 $12,870,000
2 $80.6 $68,702,000 $11,940,000
4 $63.9 $54,848,000 $9,054,000
6 $58.2 $50,266,000 $7,961,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $119.8 $103,785,793 $16,022,000
1 $85.0 $75,944,128 $9,012,000
2 $81.4 $73,064,058 $8,316,000
4 $72.2 $66,000,946 $6,184,000
6 $68.9 $63,558,641 $5,387,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $93.9 $79,620,000 $14,266,000
1 $60.2 $51,965,000 $8,247,000
2 $57.1 $49,499,000 $7,633,000
4 $48.0 $42,233,000 $5,742,000
6 $44.9 $39,821,000 $5,031,000

SW-E-0047.pdf



Cost Summary

Figure 3 – S-37 to S-42 Region Alternative Costs
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Exceedance Summary

Region Name S-37 to S-42 Results Summary

Structures within Region Number of Events: 81
Model ID S-37 to S-42.1 Peak Volume: 907,955 ft3

Structure Type Regional 6.79 MG
PWSA Sewershed N/A Total Volume: 4,826,289 ft3

Stream of Discharge Saw Mill Run 36.10 MG
NPDES Permit Number N/A Peak Rate: 396.90 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:27 5620 1/8/2005 5:05 907955.31 6791.960 0 80.50 6

8/20/2005 18:15 80 8/20/2005 19:00 626687.44 4687.935 1 396.90 0

5/13/2005 22:30 2249 5/14/2005 16:15 365162.31 2731.597 2 98.86 4

7/15/2005 17:30 85 7/15/2005 18:15 241578.62 1807.129 3 135.91 3

6/11/2005 17:25 65 6/11/2005 17:45 240656.68 1800.232 4 172.79 1

1/11/2005 7:55 2251 1/12/2005 1:30 177967.13 1331.283 5 21.69 22

7/26/2005 19:35 55 7/26/2005 20:00 172200.65 1288.147 6 153.44 2

11/14/2005 21:45 578 11/15/2005 3:45 164006.28 1226.849 7 31.64 19

11/29/2005 1:45 1552 11/29/2005 7:00 158356.24 1184.584 8 24.17 21

7/5/2005 16:15 121 7/5/2005 16:30 126352.14 945.177 9 61.74 9

4/22/2005 15:50 785 4/23/2005 3:50 116770.68 873.503 10 46.73 15

9/29/2005 5:15 114 9/29/2005 5:45 98839.51 739.369 11 94.62 5

3/28/2005 8:52 1382 3/28/2005 19:00 88744.40 663.852 12 11.98 31

2/14/2005 4:53 1934 2/14/2005 19:45 88187.97 659.690 13 4.86 46

7/21/2005 14:20 77 7/21/2005 14:45 86749.57 648.930 14 80.23 7

4/1/2005 19:17 2345 4/2/2005 6:30 81482.41 609.529 15 13.67 30

1/3/2005 8:10 1788 1/3/2005 13:45 80987.23 605.825 16 7.07 38

8/29/2005 9:10 411 8/29/2005 13:45 78570.87 587.749 17 35.78 18

11/9/2005 19:15 45 11/9/2005 19:40 70800.81 529.625 18 55.92 12

5/23/2005 16:15 71 5/23/2005 16:30 69432.52 519.390 19 79.55 8

5/11/2005 22:35 105 5/11/2005 22:45 68675.48 513.727 20 47.35 14

10/24/2005 11:42 2016 10/25/2005 2:15 56017.17 419.036 21 6.07 40

1/13/2005 22:30 1052 1/14/2005 2:15 55576.11 415.737 22 15.31 29

5/28/2005 8:26 717 5/28/2005 9:15 46304.75 346.383 23 11.92 32

7/12/2005 19:16 68 7/12/2005 19:50 40466.67 302.711 24 56.87 11

2/9/2005 14:51 351 2/9/2005 16:45 39619.37 296.373 25 29.58 20

2/20/2005 15:30 1194 2/20/2005 20:00 38240.60 286.059 26 15.38 28

7/25/2005 13:15 30 7/25/2005 13:30 36548.26 273.399 27 57.67 10

8/27/2005 15:15 35 8/27/2005 15:30 33863.93 253.319 28 48.62 13

7/17/2005 16:05 50 7/17/2005 16:30 33006.23 246.903 29 19.61 23

12/15/2005 9:56 1020 12/15/2005 14:00 32377.41 242.199 30 19.55 24

11/9/2005 4:15 38 11/9/2005 4:30 27428.22 205.177 31 37.64 17

10/22/2005 6:25 714 10/22/2005 7:00 24538.66 183.561 32 8.43 36

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

S-37 to S-42

Region 1

S-37 to S-42SW-E-0047.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

10/7/2005 7:10 373 10/7/2005 10:45 21769.61 162.848 33 10.43 33

10/21/2005 18:41 208 10/21/2005 19:10 20901.84 156.356 34 6.95 39

3/23/2005 11:50 160 3/23/2005 12:30 17506.41 130.957 35 5.52 43

6/28/2005 18:05 63 6/28/2005 18:15 17375.35 129.976 36 38.04 16

4/20/2005 19:20 289 4/20/2005 21:30 13466.94 100.739 37 7.21 37

11/16/2005 4:05 469 11/16/2005 4:15 12986.57 97.146 38 17.03 27

9/26/2005 6:00 244 9/26/2005 9:40 12797.07 95.728 39 6.03 41

8/26/2005 20:50 43 8/26/2005 21:00 12282.96 91.883 40 18.69 25

3/23/2005 2:27 194 3/23/2005 2:45 11729.82 87.745 41 4.23 49

8/8/2005 8:40 74 8/8/2005 9:00 9510.51 71.143 42 5.52 44

11/1/2005 14:50 187 11/1/2005 16:30 9274.46 69.378 43 4.26 47

9/16/2005 21:35 20 9/16/2005 21:45 9273.76 69.372 44 17.48 26

5/7/2005 12:05 99 5/7/2005 13:30 9078.48 67.912 45 10.32 34

2/16/2005 7:00 240 2/16/2005 7:15 8546.13 63.929 46 3.35 51

5/20/2005 3:10 434 5/20/2005 7:35 7844.41 58.680 47 2.10 56

3/27/2005 16:50 84 3/27/2005 17:05 7499.24 56.098 48 4.23 48

4/30/2005 4:35 150 4/30/2005 6:45 7367.63 55.114 49 2.98 52

10/21/2005 7:15 84 10/21/2005 7:30 6581.55 49.233 50 8.65 35

6/3/2005 8:01 84 6/3/2005 9:15 5730.28 42.865 51 5.27 45

12/25/2005 10:45 158 12/25/2005 12:45 5720.70 42.794 52 2.34 55

6/14/2005 19:10 43 6/14/2005 19:30 3371.47 25.220 53 4.04 50

9/23/2005 2:46 29 9/23/2005 3:00 3269.78 24.460 54 5.92 42

4/27/2005 0:15 107 4/27/2005 1:45 3002.37 22.459 55 2.69 54

11/8/2005 14:40 44 11/8/2005 15:15 2111.68 15.796 56 1.71 57

3/20/2005 3:52 285 3/20/2005 7:20 1537.66 11.502 57 1.47 58

3/24/2005 9:35 28 3/24/2005 9:45 1343.71 10.052 58 2.80 53

3/7/2005 22:24 357 3/8/2005 0:25 870.45 6.511 59 0.12 75

5/30/2005 19:40 28 5/30/2005 19:55 864.24 6.465 60 1.01 62

1/30/2005 3:12 594 1/30/2005 11:15 782.36 5.852 61 0.35 64

10/26/2005 7:25 103 10/26/2005 7:30 767.00 5.738 62 1.07 61

12/26/2005 5:07 405 12/26/2005 6:15 739.85 5.534 63 0.14 71

2/26/2005 11:13 177 2/26/2005 14:00 739.17 5.529 64 0.14 74

4/24/2005 15:06 917 4/25/2005 0:00 724.80 5.422 65 0.14 72

7/27/2005 3:25 19 7/27/2005 3:35 703.83 5.265 66 1.45 59

8/5/2005 10:56 50 8/5/2005 11:30 703.63 5.263 67 0.45 63

1/22/2005 10:22 89 1/22/2005 11:15 590.17 4.415 68 0.27 65

11/6/2005 13:45 24 11/6/2005 14:00 566.16 4.235 69 1.18 60

11/24/2005 8:01 228 11/24/2005 8:15 458.73 3.432 70 0.21 68

10/24/2005 1:46 105 10/24/2005 3:00 434.19 3.248 71 0.12 76

11/23/2005 19:46 37 11/23/2005 20:15 365.02 2.731 72 0.26 67

12/4/2005 6:34 496 12/4/2005 6:45 259.23 1.939 73 0.27 66

6/17/2005 1:25 67 6/17/2005 1:30 241.35 1.805 74 0.20 69

2/8/2005 5:51 91 2/8/2005 6:00 160.37 1.200 75 0.14 73

4/23/2005 11:51 18 4/23/2005 12:00 137.16 1.026 76 0.20 70

8/16/2005 6:47 16 8/16/2005 7:00 55.25 0.413 77 0.07 78

3/11/2005 14:07 14 3/11/2005 14:15 44.72 0.335 78 0.07 77

2/24/2005 21:27 9 2/24/2005 21:30 28.28 0.212 79 0.07 79

4/24/2005 7:27 8 4/24/2005 7:30 20.74 0.155 80 0.05 80

S-37 to S-42SW-E-0047.pdf



Exceedance Summary

Region Name S-37 to S-42 Results Summary

Structures within Region Number of Events: 81
Model ID S-37 to S-42.1 Peak Volume: 907,955 ft3

Structure Type Regional 6.79 MG
PWSA Sewershed N/A Total Volume: 4,826,289 ft3

Stream of Discharge Saw Mill Run 36.10 MG
NPDES Permit Number N/A Peak Rate: 396.90 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

S-37 to S-42

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - S-37 to S-42 Region CSO Volume
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Figure 2 - S-37 to S-42 Region CSO Peak Overflow Rate
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E.4.3 S-37 TO S-42 REGION 

Description of Region 

The S-37 to S-42 Region consists of portions of three sewersheds (Saw Mill Run, McCartney 

Run and Olympia, Shaler and Woodruff Streets) within the Saw Mill Run Interceptor Sewershed.  

The three sewersheds consist of approximately 1051 acres of residential, business and 

commercial users that contribute flow to six (6) outfalls: 

• S-37 and S-38 (outfall ACSO 005R001), no NPDES#  

• S-39, no NPDES#  

• S-40 (outfall ACSO 005F001), no NPDES# 

• S-41, no NPDES# 

• S-42, no NPDES# 

• S-42A (outfall CSO 019M001), no NPDES# 

 

Nearly all of the service area is combined sewer.  Attachment 1 – Tributary Area Map illustrates 
the location of the outfalls, regulators and tributary areas. 

 

The S-37 to S-42 Region typically experiences 81 overflow events during the Typical Year 

Baseline Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 6.79 MG.  The peak 

overflow rate during the typical year baseline conditions simulation (2005) discharging from the 

Region is approximately 396.9 CFS.  Figure 1 – S-37 to S-42 Region CSO Volume and Figure 2 

– S-37 to S-42 Region CSO Peak Overflow Rate illustrate the CSO volume and peak flow 

characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 
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Figure 1 - S-37 to S-42 Region CSO Volume
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Figure 2 - S-37 to S-42 Region CSO Peak Overflow Rate
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A necessary component of storage and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall S-42.  There does not appear to be sufficient space along this corridor for a 

storage or treatment facility. 

 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4- S-37 to S-42 Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- S-37 to S-42 Region: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

S3- S-37 to S-42 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

SW-E-0048.pdf



 

S-37 to S-42 Region Report.doc                                                                                                                                  4 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4- S-37 to S-42 Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- S-37 to S-42 Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- S-37 to S-42 Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

T3- S-37 to S-42 Region: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

SW-E-0048.pdf
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T4- S-37 to S-42 Region: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 - S-37 to S-42 Region Alternative Costs, illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 

Figure 3 – S-37 to S-42 Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

Recommendations 

Based upon the above, for control levels 0 though 6 it is recommended that S3- S-37 to S-42 

Region: Tunnel Storage be carried forward and re-evaluated with the results of the system-wide 

analysis.   

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended alternative. 

 

Significant Issues 

There appears to be limited space for construction of a storage or treatment facility in this area. 

SW-E-0048.pdf
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 1051 acres of combined sewer area 
tributary to this region will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
 Alternative Scoring Sheet - S-37 to S-42 Region - 0 Overflows / Year
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Alternative Scoring Sheet - S-37 to S-42 Region - 4 Overflows / Year
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Alternative Scoring Sheet - S-37 to S-42 Region - 6 Overflows / Year

0.622

0.689

0.730

0.534

0.404

0.230

0.348

0.434

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
e

Alternative Scores

SW-E-0048.pdf



"

"

"

"

"
"

"

"

"

"

""

"

"

"

"

" "

"

kk

k

k

k

k

I-279

Steuben St

N
ob

le
st

ow
n 

R
d

Main St

Carson St

Fort P
itt T

unl
G

re
en

tre
e 

R
d

Chartiers Ave

Grandview Ave

Saw Mill Run Blvd

W
ab

as
h 

S
t

W
oo

dr
uff

 S
t

Banksville R
d

Greenleaf St

W
es

t E
nd

 B
rd

g

Allegheny Ave

Shore Dr

Rep
ub

lic
 S

t

Crafton Blvd

Reedsdale St

West End Circle Ramp

W
est End Cir

Middletown Rd

I-2
79

Fort P
itt T

unl

Carson St

I-279

W
est End Circle Ramp

Elliott

Westwood

West End

Ridgemont

Crafton Heights

Duquesne Heights

500 0 500
Feet

Legend
Sewershed Boundary

Facility Boundary

Regional Tunnel

Consolidation Pipe

ALCOSAN Interceptor

Trunk Sewer System

" ALCOSAN Diversion Structure

" PWSA Diversion Structure

" Drop Shaft

k Combined Sewer Outfall

Area Overview

Attachment 4
S-37 to S-42

Regional
Facilities Boundary Map

CSO Controls Alternatives

.

S-41

CSO 019M001

S-42

ACSO 005R001

ACSO 005F001

S-39

SW-E-0048.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1

5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

5 5 5

3

5

55
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

2 2 2 2 2

2 2 2 2

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

3 3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

3 3 3 3 3

2 2 2 2

3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

SW-E-0049.pdf



Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

3 3 3

1

5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

SW-E-0049.pdf



Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

44 4 4 4
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

2 2 2 2 2

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

2 2 2

1

3

22
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 4
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

1 1 1

1

Actual Scores

1 1 1

11
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

2 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 2
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

2 2 2 2 2
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3

22

SW-E-0049.pdf



Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.504

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.504

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.487

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.487

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.487
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.472

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.472

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.455
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.455

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.455

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.578

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.578

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.561

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.561

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.561

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 2 0.12 0.078 0.009
Flexibility 1 0.00 0.053 0.000
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.554

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 2 0.12 0.078 0.009
Flexibility 1 0.00 0.053 0.000
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.554

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 2 0.12 0.078 0.009
Flexibility 1 0.00 0.053 0.000
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.522

T1-Vortex

T1-Vortex

T1-Vortex

SW-E-0049.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 2 0.12 0.078 0.009
Flexibility 1 0.00 0.053 0.000
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.522

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 2 0.12 0.078 0.009
Flexibility 1 0.00 0.053 0.000
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.490

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.358

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.294

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.262

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.262

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.476

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.476

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.476

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.476

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.412

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.636

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.636

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.636

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.636

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.604

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
0.554 0.358 0.476

Alternative Scoring Sheet - O-14 to S-46 Region - 0 Overflows / Year
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Alternative Scoring Sheet - O-14 to S-46 Region - 1 Overflow / Year
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Alternative Scoring Sheet - O-14 to S-46 Region - 2 Overflows / Year

0.622

0.487

0.455

0.561

0.522

0.262

0.476

0.636

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - O-14 to S-46 Region - 4 Overflows / Year
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Alternative Scoring Sheet - O-14 to S-46 Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 0
Peak Volume 12,219,619 CF

 91.40 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 171.72 CFS

110.98 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 1,620                          Input by Engineer
Peak Flow (CFS) 42.93 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 339,000$                    
Peak Flow (CFS) 85.86 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 507,000$                    
Peak Flow (CFS) 128.79 75% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 646,000$                    
Peak Flow (CFS) 171.72 100% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 806,000$                    

Construction Cost (Consolidation Sewers) 2,298,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 90 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    152,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 152,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 81,000                        Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
2,612,000$                                                  

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) No Reg. Mods Input by Engineer

Number Regulators Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - O-14 to S-46 Region 

0 Overflows / Year
REGULATOR OPTIMIZATION

Capital Costs - O-14 to S-46 Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 0
Peak Volume 12,219,619 CF

 91.40 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 171.72 CFS

110.98 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST

SW-E-0049.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 0
Peak Volume 12,219,619 CF

 91.40 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 171.72 CFS

110.98 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                            4,219 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 843,800,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,837,796 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 3,676,000$                 
847,515,000$                                              

SEWER SEPARATION
Capital Costs - O-14 to S-46 Region 

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0049.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 0
Peak Volume 12,219,619 CF

 91.40 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 171.72 CFS

110.98 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 91.40 12,220,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 114.25 15,275,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 21,621                        = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 259,493,000$             OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 91.40 141.43 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 66 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 23,658,000$               80,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 42.93 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 22,913,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 1,145,650 = ACH x Volume / 60

Construction Cost (Odor Control) 22,854,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 110.98 Ref: CSO Statistics

Construction Cost (Screening) 5,551,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 91.40 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 45.70 = Peak Vol/DW Time

Construction Cost 30,360,860$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 22,851 250 SF / MGD
Land Required - Odor Control (SF) 57,283 500 SF / 10,000 CFM
Land Required - Screening (SF) 27,745 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 158,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 316,000$                    
347,452,860$                                              TOTAL CAPITAL COST

Capital Costs - O-14 to S-46 Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 0
Peak Volume 12,219,619 CF

 91.40 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 171.72 CFS

110.98 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 91.40 12,220,000                 Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 107.53 14,376,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1200 = (Vol / SWD * 1.5)1/2

Width (Ft) 800 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 107.71 14,400,000 Sufficient Volume
Tank Area (SF) 960,000 = Length x Width

Construction Cost (Storage Tank) 129,344,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 110.98 171.72 = Peak Rate
Force Main Diameter (In) 72 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 15,191,000$               88,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 171.72 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 21,564,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 107,820 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 3,586,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 110.98 Ref: CSO Statistics

Construction Cost (Screening) 5,551,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 91.40 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 45.70 = Peak Vol/DW Time

Construction Cost 30,360,860$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 1,382,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,764,000$                 
189,795,860$                                              TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-14 to S-46 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 0
Peak Volume 12,219,619 CF

 91.40 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 171.72 CFS

110.98 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 91.40 12,220,000                 Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 107.53 14,376,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 1200 = (Vol / SWD * 1.5)1/2

Width (Ft) 800 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 107.71 14,400,000 Sufficient Volume
Tank Area (SF) 960,000 = Length x Width

Construction Cost (Storage Tank) 282,402,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 91.40 141.43 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 66 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,803,000$               80,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 171.72 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 21,564,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,078,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 21,792,000$               
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 110.98 Ref: CSO Statistics

Construction Cost (Screening) 5,551,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 91.40 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 45.70 = Peak Vol/DW Time

Construction Cost 30,360,860$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 1,382,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 2,764,000$                 
358,663,860$                                              TOTAL CAPITAL COST

Capital Costs - O-14 to S-46 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 0
Peak Volume 12,219,619 CF

 91.40 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 171.72 CFS

110.98 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 110.98 171.72                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 12

Construction Cost (Swirl / Vortex) 5,364,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 122.08 188.89 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,545,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 171.72 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 346,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 17,300 = ACH x Volume / 60

Construction Cost (Odor Control) 855,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 110.98 Ref: CSO Statistics

Construction Cost (Screening) 5,551,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 122.08 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 173 83
Passes / Detention (Min) 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,205,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 115,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 230,000$                    
33,754,000$                                                TOTAL CAPITAL COST

Capital Costs - O-14 to S-46 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 0
Peak Volume 12,219,619 CF

 91.40 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 171.72 CFS

110.98 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 110.98 171.72 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 18,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 193 OK =(Surf Area x 2)1/2

Width (Ft) 97 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.68 224,652

Construction Cost (CSOTF) 16,672,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 110.98 171.72 = Peak Rate
Force Main Diameter (In) 72 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 15,191,000$               88,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 171.72 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 337,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 16,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 837,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 110.98 Ref: CSO Statistics

Construction Cost (Screening) 5,551,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 110.98 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 165 79
Passes / Detention (Min) 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,096,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.68 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.84 = Peak Vol/DW Time

Construction Cost 8,407,883$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 50,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 100,000$                    
51,853,883$                                                

Capital Costs - O-14 to S-46 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 0
Peak Volume 12,219,619 CF

 91.40 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 171.72 CFS

110.98 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 110.98 171.72                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,310 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 52 OK =(Surf Area x 2)1/2

Width (Ft) 26 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 19,746,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 122.08 188.89 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 76 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,545,000$               93,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 171.72 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 32,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,600 = ACH x Volume / 60

Construction Cost (Odor Control) 132,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 110.98 Ref: CSO Statistics

Construction Cost (Screening) 5,551,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 122.08 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 173 83
Passes / Detention (Min) 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,205,000$                 2,741,000$                 

Construction Cost (Disinfection) 4,946,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 73,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 146,000$                    
50,070,000$                                                

Capital Costs - O-14 to S-46 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 0
Peak Volume 12,219,619 CF

 91.40 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 171.72 CFS

110.98 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 110.98 171.72 Ref: CSO Statistics

Construction Cost (Screening) 5,551,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 110.98 171.72 = Peak Flow x % Req Pump
Force Main Diameter (In) 72 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 15,191,000$               88,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 171.72 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 34,300 =CFS x 200
Odor Control Flow Rate (CFM) 1,720 = ACH x Volume / 60

Construction Cost (Odor Control) 140,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 110.98 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 165 79
Passes / Detention (Min) 7 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,096,000$                 2,554,000$                 

Construction Cost (Disinfection) 4,650,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 34,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 68,000$                      
28,599,000$                                                

Capital Costs - O-14 to S-46 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 1
Peak Volume 4,217,186 CF

 31.54 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 119.65 CFS

77.33 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 1,620                          Width of Sewershed along Riverline
Peak Flow (CFS) 42.93 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 339,000$                    
Peak Flow (CFS) 85.86 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 507,000$                    
Peak Flow (CFS) 128.79 75% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 646,000$                    
Peak Flow (CFS) 171.72 100% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 806,000$                    

Construction Cost (Consolidation Sewers) 2,298,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 90 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    152,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 152,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 81,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
2,612,000$                                                  

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - O-14 to S-46 Region 

1 Overflows / Year
CONSOLIDATION SEWERS

REGULATOR OPTIMIZATION
1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - O-14 to S-46 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 1
Peak Volume 4,217,186 CF

 31.54 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 119.65 CFS

77.33 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 1
Peak Volume 4,217,186 CF

 31.54 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 119.65 CFS

77.33 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 4,219 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 843,800,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,837,796 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 3,676,000$                 
847,515,000$                                              TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - O-14 to S-46 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 1
Peak Volume 4,217,186 CF

 31.54 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 119.65 CFS

77.33 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 31.54 4,217,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 39.43 5,271,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,461                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 89,544,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 31.54 48.81 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 39 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,124,000$                 47,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 29.91 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,907,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 395,350 = ACH x Volume / 60

Construction Cost (Odor Control) 9,927,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 77.33 Ref: CSO Statistics

Construction Cost (Screening) 3,992,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 31.54 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 15.77 = Peak Vol/DW Time

Construction Cost 15,676,880$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 7,886 250 SF / MGD
Land Required - Odor Control (SF) 19,768 500 SF / 10,000 CFM
Land Required - Screening (SF) 19,331 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 97,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 194,000$                    
132,644,880$                                              

Capital Costs - O-14 to S-46 Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 1
Peak Volume 4,217,186 CF

 31.54 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 119.65 CFS

77.33 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 31.54 4,217,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 37.11 4,961,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 705 = (Vol / SWD * 1.5)1/2

Width (Ft) 471 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 37.26 4,980,825 Sufficient Volume
Tank Area (SF) 332,000 = Length x Width

Construction Cost (Storage Tank) 40,567,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 77.33 119.65 = Peak Rate
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,085,000$               72,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.65 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,442,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 37,210 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,558,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.33 Ref: CSO Statistics

Construction Cost (Screening) 3,992,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 31.54 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 15.77 = Peak Vol/DW Time

Construction Cost 15,676,880$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 490,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 980,000$                    
76,841,880$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-14 to S-46 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 1
Peak Volume 4,217,186 CF

 31.54 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 119.65 CFS

77.33 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 31.54 4,217,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 37.11 4,961,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 705 = (Vol / SWD * 1.5)1/2

Width (Ft) 471 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 37.26 4,980,825 Sufficient Volume
Tank Area (SF) 332,000 = Length x Width

Construction Cost (Storage Tank) 98,060,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 31.54 48.81 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 39 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,500,000$                 47,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.65 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,442,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 372,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 9,467,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.33 Ref: CSO Statistics

Construction Cost (Screening) 3,992,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 31.54 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 15.77 = Peak Vol/DW Time

Construction Cost 15,676,880$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 490,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 980,000$                    
136,633,880$                                              

Capital Costs - O-14 to S-46 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 1
Peak Volume 4,217,186 CF

 31.54 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 119.65 CFS

77.33 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.33 119.65                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 9

Construction Cost (Swirl / Vortex) 4,302,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 85.06 131.61 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 63 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,029,000$               76,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.65 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 260,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 13,000 = ACH x Volume / 60

Construction Cost (Odor Control) 683,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.33 Ref: CSO Statistics

Construction Cost (Screening) 3,992,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 85.06 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 145 69
Passes 5 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,796,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 80,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 160,000$                    
25,949,000$                                                

Capital Costs - O-14 to S-46 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 1
Peak Volume 4,217,186 CF

 31.54 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 119.65 CFS

77.33 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.33 119.65 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 12,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 162 OK =(Surf Area x 2)1/2

Width (Ft) 81 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.18 157,464

Construction Cost (CSOTF) 16,481,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 77.33 119.65 = Peak Rate
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,085,000$               72,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.65 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 236,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 11,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 633,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.33 Ref: CSO Statistics

Construction Cost (Screening) 3,992,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 77.33 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 138 66
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,693,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 31.54 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 15.77 = Peak Vol/DW Time

Construction Cost 15,676,880$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 36,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
52,615,880$                                                

Capital Costs - O-14 to S-46 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 1
Peak Volume 4,217,186 CF

 31.54 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 119.65 CFS

77.33 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.33 119.65                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 910 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 44 OK =(Surf Area x 2)1/2

Width (Ft) 22 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 13,862,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 85.06 131.61 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 63 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,029,000$               76,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.65 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,150 = ACH x Volume / 60

Construction Cost (Odor Control) 102,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.33 Ref: CSO Statistics

Construction Cost (Screening) 3,992,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 85.06 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 145 69
Passes 5 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,796,000$                 1,924,000$                 

Construction Cost (Disinfection) 3,720,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 58,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 116,000$                    
36,808,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - O-14 to S-46 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 64

Number of Overflows / Year 1
Peak Volume 4,217,186 CF

 31.54 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 119.65 CFS

77.33 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 77.33 119.65 Ref: CSO Statistics

Construction Cost (Screening) 3,992,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 77.33 119.65 = Peak Flow x % Req Pump
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,085,000$               72,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.65 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,900 =CFS x 200
Odor Control Flow Rate (CFM) 1,200 = ACH x Volume / 60

Construction Cost (Odor Control) 106,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 77.33 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 138 66
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,693,000$                 1,795,000$                 

Construction Cost (Disinfection) 3,488,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 31,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
21,716,000$                                                

Capital Costs - O-14 to S-46 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 2
Peak Volume 3,345,333 CF

 25.02 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 103.38 CFS

66.81 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 1,620                          Width of Sewershed along Riverline
Peak Flow (CFS) 42.93 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 339,000$                    
Peak Flow (CFS) 85.86 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 507,000$                    
Peak Flow (CFS) 128.79 75% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 646,000$                    
Peak Flow (CFS) 171.72 100% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 806,000$                    

Construction Cost (Consolidation Sewers) 2,298,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 90 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    152,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 152,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 81,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
2,612,000$                                                  

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

REGULATOR OPTIMIZATION
Capital Costs - O-14 to S-46 Region 

Capital Costs - O-14 to S-46 Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST

2 Overflows / Year

SW-E-0049.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 2
Peak Volume 3,345,333 CF

 25.02 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 103.38 CFS

66.81 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST

SW-E-0049.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 2
Peak Volume 3,345,333 CF

 25.02 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 103.38 CFS

66.81 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 4,219 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 843,800,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,837,796 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 3,676,000$                 
847,515,000$                                              TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - O-14 to S-46 Region 
SEWER SEPARATION

SW-E-0049.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 2
Peak Volume 3,345,333 CF

 25.02 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 103.38 CFS

66.81 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 25.02 3,345,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 31.28 4,181,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,918                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 71,027,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 25.02 38.72 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 34 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 6,438,000$                 42,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 25.85 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,272,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 313,600 = ACH x Volume / 60

Construction Cost (Odor Control) 8,279,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 66.81 Ref: CSO Statistics

Construction Cost (Screening) 3,506,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 25.02 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 12.51 = Peak Vol/DW Time

Construction Cost 14,086,300$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 6,256 250 SF / MGD
Land Required - Odor Control (SF) 15,680 500 SF / 10,000 CFM
Land Required - Screening (SF) 16,704 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 89,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 178,000$                    
108,696,300$                                              TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - O-14 to S-46 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 2
Peak Volume 3,345,333 CF

 25.02 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 103.38 CFS

66.81 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 25.02 3,345,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 29.44 3,935,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 628 = (Vol / SWD * 1.5)1/2

Width (Ft) 419 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 29.52 3,946,980 Sufficient Volume
Tank Area (SF) 263,000 = Length x Width

Construction Cost (Storage Tank) 31,517,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 66.81 103.38 = Peak Rate
Force Main Diameter (In) 56 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,803,000$                 67,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 103.38 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,903,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 29,520 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,299,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 66.81 Ref: CSO Statistics

Construction Cost (Screening) 3,506,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 25.02 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 12.51 = Peak Vol/DW Time

Construction Cost 14,086,300$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 392,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 784,000$                    
63,973,300$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-14 to S-46 Region 

SW-E-0049.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 2
Peak Volume 3,345,333 CF

 25.02 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 103.38 CFS

66.81 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 25.02 3,345,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 29.44 3,935,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 628 = (Vol / SWD * 1.5)1/2

Width (Ft) 419 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 29.52 3,946,980 Sufficient Volume
Tank Area (SF) 263,000 = Length x Width

Construction Cost (Storage Tank) 77,976,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 25.02 38.72 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 34 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,704,000$                 42,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 103.38 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,903,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 295,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 7,895,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 66.81 Ref: CSO Statistics

Construction Cost (Screening) 3,506,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 25.02 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 12.51 = Peak Vol/DW Time

Construction Cost 14,086,300$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 392,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 784,000$                    
111,904,300$                                              

Capital Costs - O-14 to S-46 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 2
Peak Volume 3,345,333 CF

 25.02 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 103.38 CFS

66.81 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 66.81 103.38                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 7

Construction Cost (Swirl / Vortex) 3,934,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 73.50 113.72 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 59 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,618,000$               71,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 103.38 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 202,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 10,100 = ACH x Volume / 60

Construction Cost (Odor Control) 561,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 66.81 Ref: CSO Statistics

Construction Cost (Screening) 3,506,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 73.50 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 134 65
Passes 5 15.32 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,640,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 69,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 138,000$                    
23,379,000$                                                

Capital Costs - O-14 to S-46 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0049.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 2
Peak Volume 3,345,333 CF

 25.02 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 103.38 CFS

66.81 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 66.81 103.38 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 11,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 151 OK =(Surf Area x 2)1/2

Width (Ft) 75 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.02 135,900

Construction Cost (CSOTF) 16,440,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 66.81 103.38 = Peak Rate
Force Main Diameter (In) 56 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,803,000$                 67,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 103.38 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 204,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 10,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 565,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 66.81 Ref: CSO Statistics

Construction Cost (Screening) 3,506,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 66.81 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 128 62
Passes 5 15.35 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,544,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 25.02 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 12.51 = Peak Vol/DW Time

Construction Cost 14,086,300$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 32,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
48,986,300$                                                

Capital Costs - O-14 to S-46 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 2
Peak Volume 3,345,333 CF

 25.02 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 103.38 CFS

66.81 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 66.81 103.38                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 790 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 41 OK =(Surf Area x 2)1/2

Width (Ft) 20 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 12,071,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 73.50 113.72 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 59 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,618,000$               71,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 103.38 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 20,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,000 = ACH x Volume / 60

Construction Cost (Odor Control) 92,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 66.81 Ref: CSO Statistics

Construction Cost (Screening) 3,506,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 73.50 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 134 65
Passes 5 15.32 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,640,000$                 1,735,000$                 

Construction Cost (Disinfection) 3,375,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 53,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 106,000$                    
32,750,000$                                                

Capital Costs - O-14 to S-46 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 2
Peak Volume 3,345,333 CF

 25.02 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 103.38 CFS

66.81 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 66.81 103.38 Ref: CSO Statistics

Construction Cost (Screening) 3,506,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 66.81 103.38 = Peak Flow x % Req Pump
Force Main Diameter (In) 56 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,803,000$                 67,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 103.38 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 20,700 =CFS x 200
Odor Control Flow Rate (CFM) 1,040 = ACH x Volume / 60

Construction Cost (Odor Control) 94,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 66.81 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 128 62
Passes 5 15.35 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,544,000$                 1,623,000$                 

Construction Cost (Disinfection) 3,167,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 30,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
19,608,000$                                                

Capital Costs - O-14 to S-46 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 4
Peak Volume 2,889,945 CF

 21.62 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 93.73 CFS

60.57 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 1,620                          Width of Sewershed along Riverline
Peak Flow (CFS) 42.93 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 339,000$                    
Peak Flow (CFS) 85.86 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 507,000$                    
Peak Flow (CFS) 128.79 75% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 646,000$                    
Peak Flow (CFS) 171.72 100% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 806,000$                    

Construction Cost (Consolidation Sewers) 2,298,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 90 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    152,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 152,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 81,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
2,612,000$                                                  

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - O-14 to S-46 Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS

Capital Costs - O-14 to S-46 Region 

4 Overflows / Year
REGULATOR OPTIMIZATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 4
Peak Volume 2,889,945 CF

 21.62 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 93.73 CFS

60.57 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 4
Peak Volume 2,889,945 CF

 21.62 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 93.73 CFS

60.57 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 4,219 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 843,800,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,837,796 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 3,676,000$                 
847,515,000$                                              

Capital Costs - O-14 to S-46 Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 4
Peak Volume 2,889,945 CF

 21.62 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 93.73 CFS

60.57 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 21.62 2,890,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 27.02 3,613,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 5,114                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 61,378,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 21.62 33.45 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 32 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,557,000$                 40,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 23.43 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,420,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 271,000 = ACH x Volume / 60

Construction Cost (Odor Control) 7,384,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 60.57 Ref: CSO Statistics

Construction Cost (Screening) 3,217,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 21.62 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.81 = Peak Vol/DW Time

Construction Cost 13,256,227$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 5,404 250 SF / MGD
Land Required - Odor Control (SF) 13,550 500 SF / 10,000 CFM
Land Required - Screening (SF) 15,144 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 84,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 168,000$                    
96,140,227$                                                TOTAL CAPITAL COST

Capital Costs - O-14 to S-46 Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 4
Peak Volume 2,889,945 CF

 21.62 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 93.73 CFS

60.57 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 21.62 2,890,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 25.43 3,400,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 584 = (Vol / SWD * 1.5)1/2

Width (Ft) 390 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 25.55 3,416,400 Sufficient Volume
Tank Area (SF) 228,000 = Length x Width

Construction Cost (Storage Tank) 26,871,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 60.57 93.73 = Peak Rate
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,042,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 93.73 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,100,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 25,500 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,158,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 60.57 Ref: CSO Statistics

Construction Cost (Screening) 3,217,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 21.62 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.81 = Peak Vol/DW Time

Construction Cost 13,256,227$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 341,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 682,000$                    
57,201,227$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-14 to S-46 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 4
Peak Volume 2,889,945 CF

 21.62 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 93.73 CFS

60.57 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 21.62 2,890,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 25.43 3,400,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 584 = (Vol / SWD * 1.5)1/2

Width (Ft) 390 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 25.55 3,416,400 Sufficient Volume
Tank Area (SF) 228,000 = Length x Width

Construction Cost (Storage Tank) 67,486,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 21.62 33.45 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 32 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,289,000$                 40,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 93.73 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 5,100,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 255,000 = ACH x Volume / 60 

Construction Cost (Odor Control) 7,040,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 60.57 Ref: CSO Statistics

Construction Cost (Screening) 3,217,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 21.62 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.81 = Peak Vol/DW Time

Construction Cost 13,256,227$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 341,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 682,000$                    
98,921,227$                                                

Capital Costs - O-14 to S-46 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 4
Peak Volume 2,889,945 CF

 21.62 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 93.73 CFS

60.57 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 60.57 93.73                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 7

Construction Cost (Swirl / Vortex) 3,705,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 66.63 103.10 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 56 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,781,000$                 67,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 93.73 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 202,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 10,100 = ACH x Volume / 60

Construction Cost (Odor Control) 561,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 60.57 Ref: CSO Statistics

Construction Cost (Screening) 3,217,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 66.63 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 128 61
Passes 5 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,541,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 63,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 126,000$                    
21,909,000$                                                

Capital Costs - O-14 to S-46 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 4
Peak Volume 2,889,945 CF

 21.62 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 93.73 CFS

60.57 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 60.57 93.73 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 10,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 143 OK =(Surf Area x 2)1/2

Width (Ft) 72 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.92 123,552

Construction Cost (CSOTF) 16,420,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 60.57 93.73 = Peak Rate
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,042,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 93.73 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 185,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,250 = ACH x Volume / 60 

Construction Cost (Odor Control) 523,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 60.57 Ref: CSO Statistics

Construction Cost (Screening) 3,217,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 60.57 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 122 59
Passes 5 15.36 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,450,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 21.62 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 10.81 = Peak Vol/DW Time

Construction Cost 13,256,227$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 29,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
46,941,227$                                                

Capital Costs - O-14 to S-46 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 4
Peak Volume 2,889,945 CF

 21.62 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 93.73 CFS

60.57 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 60.57 93.73                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 720 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 39 OK =(Surf Area x 2)1/2

Width (Ft) 19 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 11,018,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 66.63 103.10 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 56 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,781,000$                 67,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 93.73 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 18,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 900 = ACH x Volume / 60

Construction Cost (Odor Control) 84,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 60.57 Ref: CSO Statistics

Construction Cost (Screening) 3,217,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 66.63 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 128 61
Passes 5 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,541,000$                 1,608,000$                 

Construction Cost (Disinfection) 3,149,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 50,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 100,000$                    
30,327,000$                                                

Capital Costs - O-14 to S-46 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 4
Peak Volume 2,889,945 CF

 21.62 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 93.73 CFS

60.57 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 60.57 93.73 Ref: CSO Statistics

Construction Cost (Screening) 3,217,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 60.57 93.73 = Peak Flow x % Req Pump
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,042,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 93.73 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 18,700 =CFS x 200
Odor Control Flow Rate (CFM) 940 = ACH x Volume / 60

Construction Cost (Odor Control) 87,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 60.57 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 122 59
Passes 5 15.36 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,450,000$                 1,515,000$                 

Construction Cost (Disinfection) 2,965,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 29,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
18,344,000$                                                

Capital Costs - O-14 to S-46 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0049.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 6
Peak Volume 1,743,287 CF

 13.04 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 88.68 CFS

57.31 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 1,620                          Width of Sewershed along Riverline
Peak Flow (CFS) 42.93 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 339,000$                    
Peak Flow (CFS) 85.86 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 507,000$                    
Peak Flow (CFS) 128.79 75% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 646,000$                    
Peak Flow (CFS) 171.72 100% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 405                             25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 806,000$                    

Construction Cost (Consolidation Sewers) 2,298,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 90 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    152,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 152,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 81,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
2,612,000$                                                  

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - O-14 to S-46 Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST

Capital Costs - O-14 to S-46 Region 

6 Overflows / Year
REGULATOR OPTIMIZATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 6
Peak Volume 1,743,287 CF

 13.04 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 88.68 CFS

57.31 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 6
Peak Volume 1,743,287 CF

 13.04 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 88.68 CFS

57.31 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 4,219 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 843,800,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 1,837,796 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 3,676,000$                 
847,515,000$                                              

Capital Costs - O-14 to S-46 Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0049.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 6
Peak Volume 1,743,287 CF

 13.04 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 88.68 CFS

57.31 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 13.04 1,743,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 16.30 2,179,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,084                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 37,017,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 13.04 20.18 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 25 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,344,000$                 33,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 22.17 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,269,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 163,450 = ACH x Volume / 60

Construction Cost (Odor Control) 4,968,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 57.31 Ref: CSO Statistics

Construction Cost (Screening) 3,066,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.04 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.52 = Peak Vol/DW Time

Construction Cost 11,168,306$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 3,260 250 SF / MGD
Land Required - Odor Control (SF) 8,173 500 SF / 10,000 CFM
Land Required - Screening (SF) 57,313 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 119,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 238,000$                    
64,974,306$                                                

Capital Costs - O-14 to S-46 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0049.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 6
Peak Volume 1,743,287 CF

 13.04 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 88.68 CFS

57.31 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 13.04 1,743,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 15.34 2,051,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 454 = (Vol / SWD * 1.5)1/2

Width (Ft) 303 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 15.43 2,063,430 Sufficient Volume
Tank Area (SF) 138,000 = Length x Width

Construction Cost (Storage Tank) 15,489,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 57.31 88.68 = Peak Rate
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,644,000$                 62,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.68 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,077,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 15,390 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 780,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 57.31 Ref: CSO Statistics

Construction Cost (Screening) 3,066,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.04 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.52 = Peak Vol/DW Time

Construction Cost 11,168,306$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 214,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 428,000$                    
42,548,306$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - O-14 to S-46 Region 
SURFACE STORAGE TANK
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 6
Peak Volume 1,743,287 CF

 13.04 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 88.68 CFS

57.31 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 13.04 1,743,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 15.34 2,051,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 454 = (Vol / SWD * 1.5)1/2

Width (Ft) 303 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 15.43 2,063,430 Sufficient Volume
Tank Area (SF) 138,000 = Length x Width

Construction Cost (Storage Tank) 41,072,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 13.04 20.18 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 25 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,242,000$                 33,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.68 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,077,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 153,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 4,738,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 57.31 Ref: CSO Statistics

Construction Cost (Screening) 3,066,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.04 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.52 = Peak Vol/DW Time

Construction Cost 11,168,306$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 214,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 428,000$                    
66,658,306$                                                

Capital Costs - O-14 to S-46 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 6
Peak Volume 1,743,287 CF

 13.04 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 88.68 CFS

57.31 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 57.31 88.68                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 6

Construction Cost (Swirl / Vortex) 3,582,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 63.04 97.55 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,343,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.68 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 173,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 8,650 = ACH x Volume / 60

Construction Cost (Odor Control) 496,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 57.31 Ref: CSO Statistics

Construction Cost (Screening) 3,066,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 63.04 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 125 60
Passes 5 15.38 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,488,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 59,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 118,000$                    
21,070,000$                                                

Capital Costs - O-14 to S-46 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 6
Peak Volume 1,743,287 CF

 13.04 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 88.68 CFS

57.31 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 57.31 88.68 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 9,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 140 OK =(Surf Area x 2)1/2

Width (Ft) 70 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.88 117,600

Construction Cost (CSOTF) 16,412,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 57.31 88.68 = Peak Rate
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,644,000$                 62,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.68 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 176,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 8,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 503,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 57.31 Ref: CSO Statistics

Construction Cost (Screening) 3,066,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 57.31 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 119 57
Passes 5 15.30 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,400,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 13.04 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 6.52 = Peak Vol/DW Time

Construction Cost 11,168,306$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 28,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
44,222,306$                                                

Capital Costs - O-14 to S-46 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 6
Peak Volume 1,743,287 CF

 13.04 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 88.68 CFS

57.31 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 57.31 88.68                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 680 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 38 OK =(Surf Area x 2)1/2

Width (Ft) 19 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 10,471,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 63.04 97.55 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,343,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.68 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 17,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 850 = ACH x Volume / 60

Construction Cost (Odor Control) 81,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 57.31 Ref: CSO Statistics

Construction Cost (Screening) 3,066,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 63.04 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 125 60
Passes 5 15.38 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,488,000$                 1,561,000$                 

Construction Cost (Disinfection) 3,049,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 48,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 96,000$                      
29,083,000$                                                

Capital Costs - O-14 to S-46 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 64

Number of Overflows / Year 6
Peak Volume 1,743,287 CF

 13.04 MG
Total Volume 48,192,608 CF

 360.48 MG
Peak Rate 88.68 CFS

57.31 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 57.31 88.68 Ref: CSO Statistics

Construction Cost (Screening) 3,066,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 57.31 88.68 = Peak Flow x % Req Pump
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,644,000$                 62,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 88.68 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            2,612,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 17,700 =CFS x 200
Odor Control Flow Rate (CFM) 890 = ACH x Volume / 60

Construction Cost (Odor Control) 84,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 57.31 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 119 57
Passes 5 15.30 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,400,000$                 1,455,000$                 

Construction Cost (Disinfection) 2,855,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 29,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
17,680,000$                                                

Capital Costs - O-14 to S-46 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

O-14 to S-46 Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 91.40 $383,889 20 10.910 $4,188,203
Length (ft) 21621
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 110.98 $18,883 20 10.910 $206,011
Odor Control O&M Capacity (cfm) 1,145,650 $4,009,775 20 10.910 $43,746,402
Reserve / Replace 10% Gravity / 15% Pump $173,786

Total Annual O&M $4,582,000 Total PW O&M $50,762,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 110.98 $437,031 20 10.910 $4,767,980

No. Events / Yr 64
Const Cost ($) $129,344,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 111 $18,883 20 10.910 $206,011
Odor Control O&M Capacity (cfm) 107,820 $377,370 20 10.910 $4,117,084
Reserve / Replace 10% Gravity / 15% Pump $86,832

Total Annual O&M $1,196,000 Total PW O&M $14,431,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 91.40 $383,889 20 10.910 $4,188,203

No. Events / Yr 64
Const Cost ($) $282,402,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 111 $18,883 20 10.910 $206,011
Odor Control O&M Capacity (cfm) 1,078,200 $3,773,700 20 10.910 $41,170,838
Reserve / Replace 10% Gravity / 15% Pump $126,609

Total Annual O&M $4,922,000 Total PW O&M $56,487,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$100,206

$5,252,932

Tank O&M $745,327

Tunnel Storage

Tank O&M $362,682 14.48450

Tunnel Maintenance $6,919 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $10,795,00650

SW-E-0049.pdf



Operation and Maintenance Costs

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 110.98 $437,031 20 10.910 $4,767,980
Sed. Basin O&M Flow Rate (mgd) 110.98 $12,485 50 14.484 $180,829
Screening O&M Flow Rate (mgd) 110.98 $18,883 20 10.910 $206,011
Disinfection O&M Flow Rate (mgd) 110.98 $283,299 20 10.910 $3,090,775
Odor Control O&M Capacity (cfm) 16,850.00 $58,975 20 10.910 $643,414
Reserve / Replace 10% Gravity / 15% Pump $85,056

Total Annual O&M $811,000 Total PW O&M $8,974,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 122.08 $465,765 20 10.910 $5,081,464
HREP O&M Flow Rate (mgd) 110.98 $371,545 20 10.910 $4,053,532
Screening O&M Flow Rate (mgd) 110.98 $18,883 20 10.910 $206,011
Disinfection O&M Flow Rate (mgd) 122.08 $300,235 20 10.910 $3,275,547
Odor Control O&M Capacity (cfm) 1,600.00 $5,600 20 10.910 $61,096
Reserve / Replace 10% Gravity / 15% Pump $142,668

Total Annual O&M $1,163,000 Total PW O&M $12,820,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 122.08 $465,765 20 10.910 $5,081,464
Swirl / Vortex O&M Flow Rate (mgd) 110.98 $12,485 20 10.910 $136,211
Screening O&M Flow Rate (mgd) 110.98 $18,883 20 10.910 $206,011
Disinfection O&M Flow Rate (mgd) 122.08 $300,235 20 10.910 $3,275,547
Odor Control O&M Capacity (cfm) 17,300.00 $60,550 20 10.910 $660,597
Reserve / Replace 10% Gravity / 15% Pump $98,221

Total Annual O&M $858,000 Total PW O&M $9,458,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 110.98 $437,031 20 10.910 $4,767,980
Screening O&M Flow Rate (mgd) 110.98 $18,883 20 10.910 $206,011
Disinfection O&M Flow Rate (mgd) 110.98 $283,299 20 10.910 $3,090,775
Odor Control O&M Capacity (cfm) 1,720.00 $6,020 20 10.910 $65,678
Reserve / Replace 10% Gravity / 15% Pump $83,160

Total Annual O&M $746,000 Total PW O&M $8,214,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0049.pdf



Operation and Maintenance Costs

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 31.54 $188,591 20 10.910 $2,057,511

Length (ft) 7461
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 77.33 $14,937 20 10.910 $162,958
Odor Control O&M Capacity (cfm) 395,350 $1,383,725 20 10.910 $15,096,356
Reserve / Replace 10% Gravity / 15% Pump $71,006

Total Annual O&M $1,752,000 Total PW O&M $19,770,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 77.33 $343,301 20 10.910 $3,745,396

No. Events / Yr 64
Const Cost ($) $40,567,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 77 $14,937 20 10.910 $162,958
Odor Control O&M Capacity (cfm) 37,210 $130,235 20 10.910 $1,420,856
Reserve / Replace 10% Gravity / 15% Pump $60,323

Total Annual O&M $630,000 Total PW O&M $7,428,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 31.54 $188,591 20 10.910 $2,057,511

No. Events / Yr 64
Const Cost ($) $98,060,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 77 $14,937 20 10.910 $162,958
Odor Control O&M Capacity (cfm) 372,100 $1,302,350 20 10.910 $14,208,559
Reserve / Replace 10% Gravity / 15% Pump $59,048

Total Annual O&M $1,791,000 Total PW O&M $20,608,000

14.484 $2,038,408

14.484 $4,120,171

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $2,387 50 14.484 $34,579

Tank O&M

Tank O&M $284,472

Tunnel Storage

Surface Storage Tank

50

$140,739 50

Sub-Surface Storage 
Tank

SW-E-0049.pdf



Operation and Maintenance Costs

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 77.33 $343,301 20 10.910 $3,745,396
Sed. Basin O&M Flow Rate (mgd) 77.33 $8,699 50 14.484 $125,994
Screening O&M Flow Rate (mgd) 77.33 $14,937 20 10.910 $162,958
Disinfection O&M Flow Rate (mgd) 77.33 $227,327 20 10.910 $2,480,123
Odor Control O&M Capacity (cfm) 11,800.00 $41,300 20 10.910 $450,580
Reserve / Replace 10% Gravity / 15% Pump $62,412

Total Annual O&M $636,000 Total PW O&M $7,027,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 85.06 $365,873 20 10.910 $3,991,648
HREP O&M Flow Rate (mgd) 77.33 $300,419 20 10.910 $3,277,558
Screening O&M Flow Rate (mgd) 77.33 $14,937 20 10.910 $162,958
Disinfection O&M Flow Rate (mgd) 85.06 $240,917 20 10.910 $2,628,389
Odor Control O&M Capacity (cfm) 1,150.00 $4,025 20 10.910 $43,913
Reserve / Replace 10% Gravity / 15% Pump $102,804

Total Annual O&M $927,000 Total PW O&M $10,207,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 85.06 $365,873 20 10.910 $3,991,648
Swirl / Vortex O&M Flow Rate (mgd) 77.33 $8,699 20 10.910 $94,906
Screening O&M Flow Rate (mgd) 77.33 $14,937 20 10.910 $162,958
Disinfection O&M Flow Rate (mgd) 85.06 $240,917 20 10.910 $2,628,389
Odor Control O&M Capacity (cfm) 13,000.00 $45,500 20 10.910 $496,402
Reserve / Replace 10% Gravity / 15% Pump $72,530

Total Annual O&M $676,000 Total PW O&M $7,447,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 77.33 $343,301 20 10.910 $3,745,396
Screening O&M Flow Rate (mgd) 77.33 $14,937 20 10.910 $162,958
Disinfection O&M Flow Rate (mgd) 77.33 $227,327 20 10.910 $2,480,123
Odor Control O&M Capacity (cfm) 1,200.00 $4,200 20 10.910 $45,822
Reserve / Replace 10% Gravity / 15% Pump $60,978

Total Annual O&M $590,000 Total PW O&M $6,495,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

SW-E-0049.pdf



Operation and Maintenance Costs

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 25.02 $161,555 20 10.910 $1,762,554

Length (ft) 5918
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 66.81 $13,789 20 10.910 $150,436
Odor Control O&M Capacity (cfm) 313,600 $1,097,600 20 10.910 $11,974,749
Reserve / Replace 10% Gravity / 15% Pump $58,322

Total Annual O&M $1,437,000 Total PW O&M $16,321,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 66.81 $311,376 20 10.910 $3,397,090

No. Events / Yr 64
Const Cost ($) $31,517,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 67 $13,789 20 10.910 $150,436
Odor Control O&M Capacity (cfm) 29,520 $103,320 20 10.910 $1,127,215
Reserve / Replace 10% Gravity / 15% Pump $53,066

Total Annual O&M $547,000 Total PW O&M $6,439,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 25.02 $161,555 20 10.910 $1,762,554

No. Events / Yr 64
Const Cost ($) $77,976,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 67 $13,789 20 10.910 $150,436
Odor Control O&M Capacity (cfm) 295,150 $1,033,025 20 10.910 $11,270,240
Reserve / Replace 10% Gravity / 15% Pump $50,203

Total Annual O&M $1,443,000 Total PW O&M $16,626,000

$1,710,716

$3,392,949

Tank O&M $118,114 50

Tank O&M $234,262 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,894 50 14.484 $27,428

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 66.81 $311,376 20 10.910 $3,397,090
Sed. Basin O&M Flow Rate (mgd) 66.81 $7,517 50 14.484 $108,868
Screening O&M Flow Rate (mgd) 66.81 $13,789 20 10.910 $150,436
Disinfection O&M Flow Rate (mgd) 66.81 $207,968 20 10.910 $2,268,923
Odor Control O&M Capacity (cfm) 10,200.00 $35,700 20 10.910 $389,485
Reserve / Replace 10% Gravity / 15% Pump $55,269

Total Annual O&M $577,000 Total PW O&M $6,370,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 73.50 $331,848 20 10.910 $3,620,441
HREP O&M Flow Rate (mgd) 66.81 $275,685 20 10.910 $3,007,708
Screening O&M Flow Rate (mgd) 66.81 $13,789 20 10.910 $150,436
Disinfection O&M Flow Rate (mgd) 73.50 $220,401 20 10.910 $2,404,563
Odor Control O&M Capacity (cfm) 1,000.00 $3,500 20 10.910 $38,185
Reserve / Replace 10% Gravity / 15% Pump $90,402

Total Annual O&M $846,000 Total PW O&M $9,312,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 73.50 $331,848 20 10.910 $3,620,441
Swirl / Vortex O&M Flow Rate (mgd) 66.81 $7,517 20 10.910 $82,006
Screening O&M Flow Rate (mgd) 66.81 $13,789 20 10.910 $150,436
Disinfection O&M Flow Rate (mgd) 73.50 $220,401 20 10.910 $2,404,563
Odor Control O&M Capacity (cfm) 10,100.00 $35,350 20 10.910 $385,666
Reserve / Replace 10% Gravity / 15% Pump $64,195

Total Annual O&M $609,000 Total PW O&M $6,707,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 66.81 $311,376 20 10.910 $3,397,090
Screening O&M Flow Rate (mgd) 66.81 $13,789 20 10.910 $150,436
Disinfection O&M Flow Rate (mgd) 66.81 $207,968 20 10.910 $2,268,923
Odor Control O&M Capacity (cfm) 1,040.00 $3,640 20 10.910 $39,712
Reserve / Replace 10% Gravity / 15% Pump $53,988

Total Annual O&M $537,000 Total PW O&M $5,910,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0049.pdf



Operation and Maintenance Costs

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 21.62 $146,508 20 10.910 $1,598,398

Length (ft) 5114
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 60.57 $13,126 20 10.910 $143,209
Odor Control O&M Capacity (cfm) 271,000 $948,500 20 10.910 $10,348,077
Reserve / Replace 10% Gravity / 15% Pump $51,507

Total Annual O&M $1,272,000 Total PW O&M $14,513,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 60.57 $291,632 20 10.910 $3,181,683

No. Events / Yr 64
Const Cost ($) $26,871,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 61 $13,126 20 10.910 $143,209
Odor Control O&M Capacity (cfm) 25,500 $89,250 20 10.910 $973,712
Reserve / Replace 10% Gravity / 15% Pump $48,791

Total Annual O&M $501,000 Total PW O&M $5,890,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 21.62 $146,508 20 10.910 $1,598,398

No. Events / Yr 64
Const Cost ($) $67,486,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 61 $13,126 20 10.910 $143,209
Odor Control O&M Capacity (cfm) 255,000 $892,500 20 10.910 $9,737,121
Reserve / Replace 10% Gravity / 15% Pump $45,398

Total Annual O&M $1,261,000 Total PW O&M $14,537,000

Tank O&M $208,037

Surface Storage Tank

50

$1,542,489

14.484 $3,013,117

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,636 50 14.484 $23,702

14.484Tank O&M $106,499

Tunnel Storage

Sub-Surface Storage 
Tank

SW-E-0049.pdf



Operation and Maintenance Costs

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 60.57 $291,632 20 10.910 $3,181,683
Sed. Basin O&M Flow Rate (mgd) 60.57 $6,815 50 14.484 $98,700
Screening O&M Flow Rate (mgd) 60.57 $13,126 20 10.910 $143,209
Disinfection O&M Flow Rate (mgd) 60.57 $195,909 20 10.910 $2,137,360
Odor Control O&M Capacity (cfm) 9,250.00 $32,375 20 10.910 $353,209
Reserve / Replace 10% Gravity / 15% Pump $51,008

Total Annual O&M $540,000 Total PW O&M $5,965,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 66.63 $310,806 20 10.910 $3,390,872
HREP O&M Flow Rate (mgd) 60.57 $260,237 20 10.910 $2,839,175
Screening O&M Flow Rate (mgd) 60.57 $13,126 20 10.910 $143,209
Disinfection O&M Flow Rate (mgd) 66.63 $207,621 20 10.910 $2,265,135
Odor Control O&M Capacity (cfm) 900.00 $3,150 20 10.910 $34,366
Reserve / Replace 10% Gravity / 15% Pump $83,046

Total Annual O&M $795,000 Total PW O&M $8,756,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 66.63 $310,806 20 10.910 $3,390,872
Swirl / Vortex O&M Flow Rate (mgd) 60.57 $6,815 20 10.910 $74,347
Screening O&M Flow Rate (mgd) 60.57 $13,126 20 10.910 $143,209
Disinfection O&M Flow Rate (mgd) 66.63 $207,621 20 10.910 $2,265,135
Odor Control O&M Capacity (cfm) 10,100.00 $35,350 20 10.910 $385,666
Reserve / Replace 10% Gravity / 15% Pump $59,413

Total Annual O&M $574,000 Total PW O&M $6,319,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 60.57 $291,632 20 10.910 $3,181,683
Screening O&M Flow Rate (mgd) 60.57 $13,126 20 10.910 $143,209
Disinfection O&M Flow Rate (mgd) 60.57 $195,909 20 10.910 $2,137,360
Odor Control O&M Capacity (cfm) 940.00 $3,290 20 10.910 $35,894
Reserve / Replace 10% Gravity / 15% Pump $49,822

Total Annual O&M $504,000 Total PW O&M $5,548,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

SW-E-0049.pdf



Operation and Maintenance Costs

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 13.04 $104,520 20 10.910 $1,140,311

Length (ft) 3084
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 57.31 $12,786 20 10.910 $139,494
Odor Control O&M Capacity (cfm) 163,450 $572,075 20 10.910 $6,241,303
Reserve / Replace 10% Gravity / 15% Pump $35,496

Total Annual O&M $853,000 Total PW O&M $9,919,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 57.31 $281,046 20 10.910 $3,066,191

No. Events / Yr 64
Const Cost ($) $15,489,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 57 $12,786 20 10.910 $139,494
Odor Control O&M Capacity (cfm) 15,390 $53,865 20 10.910 $587,664
Reserve / Replace 10% Gravity / 15% Pump $45,729

Total Annual O&M $426,000 Total PW O&M $4,969,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 13.04 $104,520 20 10.910 $1,140,311

No. Events / Yr 64
Const Cost ($) $41,072,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 57 $12,786 20 10.910 $139,494
Odor Control O&M Capacity (cfm) 153,850 $538,475 20 10.910 $5,874,730
Reserve / Replace 10% Gravity / 15% Pump $34,454

Total Annual O&M $798,000 Total PW O&M $9,246,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $987 50 14.484 $14,295

$2,056,693

Tank O&M $78,044

50

14.484 $1,130,35950

Tank O&M $142,002 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank

SW-E-0049.pdf



Operation and Maintenance Costs

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 57.31 $281,046 20 10.910 $3,066,191
Sed. Basin O&M Flow Rate (mgd) 57.31 $6,448 50 14.484 $93,386
Screening O&M Flow Rate (mgd) 57.31 $12,786 20 10.910 $139,494
Disinfection O&M Flow Rate (mgd) 57.31 $189,415 20 10.910 $2,066,501
Odor Control O&M Capacity (cfm) 8,800.00 $30,800 20 10.910 $336,026
Reserve / Replace 10% Gravity / 15% Pump $48,783

Total Annual O&M $521,000 Total PW O&M $5,750,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 63.04 $299,524 20 10.910 $3,267,787
HREP O&M Flow Rate (mgd) 57.31 $251,904 20 10.910 $2,748,257
Screening O&M Flow Rate (mgd) 57.31 $12,786 20 10.910 $139,494
Disinfection O&M Flow Rate (mgd) 63.04 $200,738 20 10.910 $2,190,040
Odor Control O&M Capacity (cfm) 850.00 $2,975 20 10.910 $32,457
Reserve / Replace 10% Gravity / 15% Pump $79,208

Total Annual O&M $768,000 Total PW O&M $8,457,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 63.04 $299,524 20 10.910 $3,267,787
Swirl / Vortex O&M Flow Rate (mgd) 57.31 $6,448 20 10.910 $70,344
Screening O&M Flow Rate (mgd) 57.31 $12,786 20 10.910 $139,494
Disinfection O&M Flow Rate (mgd) 63.04 $200,738 20 10.910 $2,190,040
Odor Control O&M Capacity (cfm) 8,650.00 $30,275 20 10.910 $330,298
Reserve / Replace 10% Gravity / 15% Pump $56,727

Total Annual O&M $550,000 Total PW O&M $6,055,000

O-14 to S-46 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 57.31 $281,046 20 10.910 $3,066,191
Screening O&M Flow Rate (mgd) 57.31 $12,786 20 10.910 $139,494
Disinfection O&M Flow Rate (mgd) 57.31 $189,415 20 10.910 $2,066,501
Odor Control O&M Capacity (cfm) 890.00 $3,115 20 10.910 $33,984
Reserve / Replace 10% Gravity / 15% Pump $47,644

Total Annual O&M $487,000 Total PW O&M $5,354,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0049.pdf



Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $847.5 $847,515,000 $0
1 $847.5 $847,515,000 $0
2 $847.5 $847,515,000 $0
4 $847.5 $847,515,000 $0
6 $847.5 $847,515,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $415.2 $358,663,860 $56,487,000
1 $157.2 $136,633,880 $20,608,000
2 $128.5 $111,904,300 $16,626,000
4 $113.5 $98,921,227 $14,537,000
6 $75.9 $66,658,306 $9,246,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $398.2 $347,452,860 $50,762,000
1 $152.4 $132,644,880 $19,770,000
2 $125.0 $108,696,300 $16,321,000
4 $110.7 $96,140,227 $14,513,000
6 $74.9 $64,974,306 $9,919,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $204.2 $189,795,860 $14,431,000
1 $84.3 $76,841,880 $7,428,000
2 $70.4 $63,973,300 $6,439,000
4 $63.1 $57,201,227 $5,890,000
6 $47.5 $42,548,306 $4,969,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $43.2 $33,754,000 $9,458,000
1 $33.4 $25,949,000 $7,447,000
2 $30.1 $23,379,000 $6,707,000
4 $28.2 $21,909,000 $6,319,000
6 $27.1 $21,070,000 $6,055,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $62.9 $50,070,000 $12,820,000
1 $47.0 $36,808,000 $10,207,000
2 $42.1 $32,750,000 $9,312,000
4 $39.1 $30,327,000 $8,756,000
6 $37.5 $29,083,000 $8,457,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $60.8 $51,853,883 $8,974,000
1 $59.6 $52,615,880 $7,027,000
2 $55.4 $48,986,300 $6,370,000
4 $52.9 $46,941,227 $5,965,000
6 $50.0 $44,222,306 $5,750,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $36.8 $28,599,000 $8,214,000
1 $28.2 $21,716,000 $6,495,000
2 $25.5 $19,608,000 $5,910,000
4 $23.9 $18,344,000 $5,548,000
6 $23.0 $17,680,000 $5,354,000

SW-E-0049.pdf



Cost Summary

Figure 3 – O-14 to S-46 Region Alternative Costs
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Exceedance Summary

Region Name O-14 to S-46 Results Summary

Structures within Region Number of Events: 64
Model ID O-14 to S-46.1 Peak Volume: 12,219,619 ft3

Structure Type Regional 91.41 MG
PWSA Sewershed N/A Total Volume: 48,192,608 ft3

Stream of Discharge Ohio River 360.50 MG
NPDES Permit Number N/A Peak Rate: 171.72 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 1:51 3648 1/6/2005 10:45 12219619.46 91408.863 0 88.68 6

1/11/2005 8:45 1706 1/11/2005 17:45 4217186.12 31546.661 1 86.12 10

2/14/2005 5:35 1657 2/14/2005 10:05 3345332.69 25024.761 2 72.20 20

1/3/2005 9:00 1489 1/3/2005 14:00 3150929.38 23570.527 3 80.57 16

3/28/2005 9:20 1511 3/28/2005 11:55 2889945.24 21618.235 4 87.39 8

11/29/2005 6:40 954 11/29/2005 11:30 2287702.73 17113.160 5 95.64 3

5/13/2005 22:40 1499 5/13/2005 23:45 1743287.27 13040.660 6 119.65 1

4/1/2005 19:50 1364 4/2/2005 7:00 1715697.02 12834.272 7 81.92 14

10/25/2005 1:50 1270 10/25/2005 3:00 1624478.39 12151.911 8 49.29 27

1/8/2005 1:45 932 1/8/2005 5:30 1486033.84 11116.276 9 83.36 11

1/13/2005 23:10 804 1/14/2005 2:15 1470987.84 11003.725 10 83.20 12

11/14/2005 21:51 614 11/15/2005 4:00 1092524.40 8172.629 11 103.38 2

12/15/2005 11:50 635 12/15/2005 14:10 1019733.86 7628.119 12 64.66 24

8/20/2005 18:15 225 8/20/2005 19:00 931865.31 6970.818 13 171.72 0

2/20/2005 19:30 505 2/20/2005 20:35 721936.68 5400.447 14 77.56 19

7/5/2005 16:15 185 7/5/2005 17:10 611209.51 4572.153 15 93.73 4

3/23/2005 3:20 740 3/23/2005 14:00 587001.84 4391.067 16 48.86 28

2/9/2005 15:35 239 2/9/2005 16:45 493517.43 3691.757 17 78.06 18

10/24/2005 13:10 384 10/24/2005 15:45 438549.57 3280.570 18 35.12 38

8/29/2005 9:20 345 8/29/2005 14:00 407317.17 3046.936 19 81.80 15

5/11/2005 22:35 155 5/12/2005 0:00 392513.16 2936.195 20 82.60 13

7/26/2005 19:45 125 7/26/2005 20:25 384576.33 2876.823 21 90.58 5

7/15/2005 17:40 108 7/15/2005 18:15 324298.81 2425.917 22 87.38 9

9/29/2005 5:20 160 9/29/2005 6:15 323055.90 2416.620 23 71.24 21

5/28/2005 8:45 160 5/28/2005 9:40 317026.29 2371.515 24 69.70 22

10/7/2005 10:20 205 10/7/2005 11:10 304485.13 2277.701 25 65.34 23

4/23/2005 3:35 135 4/23/2005 4:45 277094.16 2072.803 26 79.57 17

2/16/2005 7:20 284 2/16/2005 8:25 275535.71 2061.145 27 48.02 29

4/22/2005 16:10 224 4/22/2005 18:50 243007.08 1817.814 28 42.92 32

10/22/2005 16:25 135 10/22/2005 17:00 212353.02 1588.507 29 54.56 25

11/1/2005 16:05 150 11/1/2005 16:40 196099.18 1466.920 30 43.83 31

10/22/2005 6:50 100 10/22/2005 7:45 186703.29 1396.634 31 46.07 30

10/21/2005 19:05 225 10/21/2005 20:05 181052.18 1354.361 32 31.48 43

O-14 to S-46

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

O-14 to S-46SW-E-0049.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

3/27/2005 17:10 134 3/27/2005 18:10 177544.75 1328.123 33 41.71 34

6/11/2005 17:30 95 6/11/2005 18:00 172308.05 1288.950 34 87.85 7

7/17/2005 16:15 135 7/17/2005 17:20 169638.24 1268.979 35 50.11 26

11/16/2005 4:05 534 11/16/2005 8:10 161574.92 1208.661 36 17.39 47

4/3/2005 2:00 519 4/3/2005 6:30 141812.85 1060.831 37 20.75 46

5/23/2005 16:20 120 5/23/2005 16:50 140142.82 1048.338 38 37.96 35

9/26/2005 6:30 270 9/26/2005 10:00 132199.42 988.918 39 35.80 37

9/16/2005 21:55 69 9/16/2005 22:30 121950.23 912.249 40 42.67 33

12/31/2005 23:00 60 12/31/2005 23:05 116486.95 871.381 41 35.10 39

8/8/2005 9:10 80 8/8/2005 9:50 112736.71 843.327 42 37.87 36

5/20/2005 3:30 433 5/20/2005 8:40 100772.41 753.828 43 16.72 48

7/21/2005 14:25 145 7/21/2005 15:00 97261.05 727.561 44 34.47 40

5/28/2005 17:25 139 5/28/2005 18:35 97043.00 725.930 45 33.64 41

12/25/2005 12:50 100 12/25/2005 13:20 86165.96 644.564 46 25.81 44

6/3/2005 9:15 70 6/3/2005 9:35 64085.55 479.392 47 24.12 45

11/9/2005 19:20 70 11/9/2005 20:00 60436.67 452.097 48 31.51 42

8/27/2005 15:20 75 8/27/2005 16:10 37910.80 283.592 49 15.46 50

4/30/2005 6:20 75 4/30/2005 6:55 36963.21 276.503 50 16.31 49

6/14/2005 19:40 50 6/14/2005 20:00 20885.05 156.231 51 11.23 53

7/12/2005 19:35 95 7/12/2005 20:00 19533.11 146.117 52 11.95 52

10/21/2005 7:45 70 10/21/2005 8:30 14560.47 108.920 53 5.29 57

8/26/2005 20:55 50 8/26/2005 21:15 11647.34 87.128 54 8.71 54

7/25/2005 13:15 290 7/25/2005 13:30 9413.72 70.419 55 12.54 51

4/20/2005 22:00 45 4/20/2005 22:15 8008.57 59.908 56 6.25 56

11/8/2005 15:20 24 11/8/2005 15:30 2812.07 21.036 57 3.66 58

6/28/2005 18:05 18 6/28/2005 18:15 2598.12 19.435 58 7.56 55

11/9/2005 4:20 15 11/9/2005 4:30 1448.74 10.837 59 3.09 59

5/7/2005 13:20 49 5/7/2005 13:30 902.71 6.753 60 1.28 60

1/30/2005 14:50 19 1/30/2005 14:55 613.40 4.589 61 0.91 62

3/24/2005 9:40 10 3/24/2005 9:45 333.44 2.494 62 1.11 61

4/27/2005 1:15 19 4/27/2005 1:20 161.77 1.210 63 0.29 63

O-14 to S-46SW-E-0049.pdf



Exceedance Summary

Region Name O-14 to S-46 Results Summary

Structures within Region Number of Events: 64
Model ID O-14 to S-46.1 Peak Volume: 12,219,619 ft3

Structure Type Regional 91.41 MG
PWSA Sewershed N/A Total Volume: 48,192,608 ft3

Stream of Discharge Ohio River 360.50 MG
NPDES Permit Number N/A Peak Rate: 171.72 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

O-14 to S-46

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - O-14 to S-46 Region CSO Volume
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Figure 2 - O-14 to S-46 Region CSO Peak Overflow Rate
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E.4.4 O-14 TO S-46 REGION 

Description of Region 

The O-14 to S-46 Region consists of a portion of the Saw Mill Run Interceptor sewershed.  This 

sewershed consists of approximately 4,219 acres of residential, business and commercial users 

that contribute flow to four (4) outfalls: 

• O-14, NPDES# 007P014 

• O-14A, NPDES# 007P014A 

• O-14B, NPDES# 007P014B  

• S-46, no NPDES# 

 

Nearly all of the service area is combined sewer.  Attachment 1 – Tributary Area Map illustrates 
the location of the outfalls, regulators and tributary areas. 

 

The O-14 to S-46 Region typically experiences 64 overflow events during the Typical Year 

Baseline Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 91.41 MG.  The 

peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from the Region is approximately 171.72 CFS.  Figure 1 – O-14 to S-46 Region CSO Volume 

and Figure 2 – O-14 to S-46 Region CSO Peak Overflow Rate illustrate the CSO volume and 

peak flow characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation (only seven overflow events recorded). 

SW-E-0050.pdf
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Figure 1 - O-14 to S-46 Region CSO Volume
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Figure 2 - O-14 to S-46 Region CSO Peak Overflow Rate
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A necessary component of storage and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall 007PO14. 

There appears to be a limited amount of available space for potential treatment facilities to the 

east of the West End Bridge.  Control of CSOs will require a significant storage and treatment 

area.  The site is very congested with underground utilities, existing buildings, bridge piers and 

related infrastructure.  Critical infrastructure in this area includes railroad tracks, the West End 

Bridge, the West End Circle, Route 51 and multiple ALCOSAN interceptors.  The site is 

generally bounded by the Ohio River to the north, Route 51 to the south and private property to 

west and east.   Sufficient space for the surface or subsurface storage tank options is not available 

in this area. 

 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4- O-14 to S-46 Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- O-14 to S-46 Region: Sub-Surface Storage  

SW-E-0050.pdf



 

O-14 to S-46 Region Report.doc                                                                                                                                   4 

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

S3- O-14 to S-46 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4- O-14 to S-46 Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- O-14 to S-46 Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- O-14 to S-46 Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

SW-E-0050.pdf
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pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

T3- O-14 to S-46 Region: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4- O-14 to S-46 Region: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 - O-14 to S-46 Region Alternative Costs, illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 

SW-E-0050.pdf
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Figure 3 – O-14 to S-46 Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

Recommendations 

Based upon the above, for control levels 0, 1, 2, and 4 it is recommended that Alternative T4- O-

14 to S-46 Region: Screening and Disinfection be carried forward and re-evaluated with the 

results of the system-wide alternatives analyses.  For control level 6, it is recommended that 

Alternative CS4- O-14 to S-46 Region: Sewer Separation be carried forward and re-evaluated 

with the results of the system-wide alternatives analyses.  

Attachment 4 – Facilities Boundary Map, does not show the estimated installation location of 

this recommended alternative because the sewer separation alternative would be constructed 

throughout the sewershed and would not require space for a large facility. 

SW-E-0050.pdf
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Significant Issues 

Space does not appear to be available for a storage facility at this location.  Limited space may 

be available for a treatment facility.  The site is very congested with underground utilities, 

existing buildings, bridge piers and related infrastructure.  Critical infrastructure in this area 

includes railroad tracks, the West End Bridge, the West End Circle, Route 51 and multiple 

ALCOSAN interceptors.  Sewer separation would not require a one area for a large facility.  

However it would require space throughout the sewershed for the installation of pipes. 

SW-E-0050.pdf
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 4,219 acres of combined sewer area 
tributary to this region will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 

SW-E-0050.pdf
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Attachment 3 – Alternative Scoring Sheet 

 

Alternative Scoring Sheet - O-14 to S-46 Region - 0 Overflows / Year
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Alternative Scoring Sheet - O-14 to S-46 Region - 2 Overflows / Year

0.622

0.487

0.455

0.561

0.522

0.262

0.476

0.636

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - O-14 to S-46 Region - 4 Overflow s / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

SW-E-0051.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

SW-E-0051.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

3

5

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores

SW-E-0051.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

SW-E-0051.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

41 5 5 5

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

SW-E-0051.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

SW-E-0051.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

SW-E-0051.pdf



Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

53 5 5 5

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

3 3 3 3 3

2 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

1

5

1 1 1 1

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

33 4 4 2

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 3 3

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

44 4 4 3

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

21 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

SW-E-0051.pdf



Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

SW-E-0051.pdf



Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 4

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation

CS4-Separation

SW-E-0051.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation

SW-E-0051.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.632

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.779

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.762

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.762

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.725

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.609

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.747

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.730

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.730

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.698

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.619

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.624

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.608

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.534

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.571

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.441

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.267

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.471

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 765,314 CF

 5.72 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 119.83 CFS

77.44 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 11,400                        Input by Engineer
Peak Flow (CFS) 29.96 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,386,000$                 
Peak Flow (CFS) 59.91 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,571,000$                 
Peak Flow (CFS) 89.87 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,571,000$                 
Peak Flow (CFS) 119.83 100% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 4,548,000$                 

Construction Cost (Consolidation Sewers) 14,076,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 78 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    142,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 142,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 570,000                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,140,000$                 
15,358,000$                                                

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) No Reg. Mods Input by Engineer

Number Regulators Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - CSO 016A001 to 036R001 Region 

0 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - CSO 016A001 to 036R001 Region 

0 Overflows / Year
REGULATOR OPTIMIZATION
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 765,314 CF

 5.72 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 119.83 CFS

77.44 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 765,314 CF

 5.72 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 119.83 CFS

77.44 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                               510 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                                 -   Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 76,500,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 10                               Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 390,000$                    

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 222,156 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 444,000$                    
77,334,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 765,314 CF

 5.72 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 119.83 CFS

77.44 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 5.72 765,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 7.16 956,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 13 Input by Engineer
Tunnel Volume / Ft length (CF) 132.67                        Ref: Tunnel diameter
Tunnel Length (Ft) 7,206                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 20,880,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.72 8.86 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,308,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 19.97 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,434,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 71,700 = ACH x Volume / 60

Construction Cost (Odor Control) 2,605,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 77.44 Ref: CSO Statistics

Construction Cost (Screening) 3,998,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.72 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.86 = Peak Vol/DW Time

Construction Cost 9,390,014$                 
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,710,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,431 250 SF / MGD
Land Required - Odor Control (SF) 3,585 500 SF / 10,000 CFM
Land Required - Screening (SF) 19,360 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 99,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 198,000$                    
47,114,014$                                                TOTAL CAPITAL COST

Capital Costs - CSO 016A001 to 036R001 Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 765,314 CF

 5.72 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 119.83 CFS

77.44 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.72 765,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.73 900,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 301 = (Vol / SWD * 1.5)1/2

Width (Ft) 201 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.79 907,515 Sufficient Volume
Tank Area (SF) 61,000 = Length x Width

Construction Cost (Storage Tank) 6,315,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 77.44 119.83 = Peak Rate
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,099,000$               73,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.83 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,350,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 6,750 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 409,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.44 Ref: CSO Statistics

Construction Cost (Screening) 3,998,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.72 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.86 = Peak Vol/DW Time

Construction Cost 9,390,014$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 104,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 208,000$                    
47,149,014$                                                

SURFACE STORAGE TANK
Capital Costs - CSO 016A001 to 036R001 Region 

TOTAL CAPITAL COST

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 765,314 CF

 5.72 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 119.83 CFS

77.44 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.72 765,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.73 900,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 301 = (Vol / SWD * 1.5)1/2

Width (Ft) 201 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.79 907,515 Sufficient Volume
Tank Area (SF) 61,000 = Length x Width

Construction Cost (Storage Tank) 18,544,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.72 8.86 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,308,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.83 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,350,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 67,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,484,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.44 Ref: CSO Statistics

Construction Cost (Screening) 3,998,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.72 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.86 = Peak Vol/DW Time

Construction Cost 9,390,014$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 104,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 208,000$                    
52,614,014$                                                TOTAL CAPITAL COST

Capital Costs - CSO 016A001 to 036R001 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 765,314 CF

 5.72 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 119.83 CFS

77.44 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.44 119.83                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 9

Construction Cost (Swirl / Vortex) 4,305,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 85.18 131.81 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 63 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,044,000$               76,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.83 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 260,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 13,000 = ACH x Volume / 60

Construction Cost (Odor Control) 683,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.44 Ref: CSO Statistics

Construction Cost (Screening) 3,998,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 85.18 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 145 69
Passes / Detention (Min) 5 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,797,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 80,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 160,000$                    
38,720,000$                                                TOTAL CAPITAL COST

Capital Costs - CSO 016A001 to 036R001 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 765,314 CF

 5.72 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 119.83 CFS

77.44 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.44 119.83 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 13,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 162 OK =(Surf Area x 2)1/2

Width (Ft) 81 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.18 157,464

Construction Cost (CSOTF) 16,481,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 77.44 119.83 = Peak Rate
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,099,000$               73,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.83 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 236,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 11,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 633,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.44 Ref: CSO Statistics

Construction Cost (Screening) 3,998,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 77.44 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 138 66
Passes / Detention (Min) 5 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,695,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.18 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.59 = Peak Vol/DW Time

Construction Cost 8,285,883$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 36,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
57,993,883$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 765,314 CF

 5.72 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 119.83 CFS

77.44 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 77.44 119.83                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 920 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 44 OK =(Surf Area x 2)1/2

Width (Ft) 22 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 13,882,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 85.18 131.81 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 63 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,044,000$               76,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.83 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,150 = ACH x Volume / 60

Construction Cost (Odor Control) 102,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 77.44 Ref: CSO Statistics

Construction Cost (Screening) 3,998,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 85.18 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 145 69
Passes / Detention (Min) 5 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,797,000$                 1,924,000$                 

Construction Cost (Disinfection) 3,721,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 58,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 116,000$                    
49,596,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 0
Peak Volume 765,314 CF

 5.72 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 119.83 CFS

77.44 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 77.44 119.83 Ref: CSO Statistics

Construction Cost (Screening) 3,998,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 77.44 119.83 = Peak Flow x % Req Pump
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,099,000$               73,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 119.83 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 24,000 =CFS x 200
Odor Control Flow Rate (CFM) 1,200 = ACH x Volume / 60

Construction Cost (Odor Control) 106,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 77.44 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 138 66
Passes / Detention (Min) 5 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,695,000$                 1,795,000$                 

Construction Cost (Disinfection) 3,490,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 31,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
34,485,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 220,459 CF

 1.65 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 95.37 CFS

61.64 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 11,400                        Width of Sewershed along Riverline
Peak Flow (CFS) 29.96 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,386,000$                 
Peak Flow (CFS) 59.91 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,571,000$                 
Peak Flow (CFS) 89.87 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,571,000$                 
Peak Flow (CFS) 119.83 100% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,548,000$                 

Construction Cost (Consolidation Sewers) 14,076,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 78 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    142,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 142,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 570,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,140,000$                 
15,358,000$                                                

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - CSO 016A001 to 036R001 Region 

CONSOLIDATION SEWERS

REGULATOR OPTIMIZATION
1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - CSO 016A001 to 036R001 Region 

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 220,459 CF

 1.65 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 95.37 CFS

61.64 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 220,459 CF

 1.65 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 95.37 CFS

61.64 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 510 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 76,500,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 222,156 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 444,000$                    
76,983,000$                                                

SEWER SEPARATION
1 Overflows / Year

Capital Costs - CSO 016A001 to 036R001 Region 

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 220,459 CF

 1.65 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 95.37 CFS

61.64 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.65 220,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 2.06 275,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 7,149                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 12,545,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.65 2.55 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 9 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,645,000$                 19,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 15.90 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 413,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 20,650 = ACH x Volume / 60

Construction Cost (Odor Control) 982,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 61.64 Ref: CSO Statistics

Construction Cost (Screening) 3,266,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.65 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.82 = Peak Vol/DW Time

Construction Cost 8,400,269$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,710,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 412 250 SF / MGD
Land Required - Odor Control (SF) 1,033 500 SF / 10,000 CFM
Land Required - Screening (SF) 15,409 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 92,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 184,000$                    
34,751,269$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - CSO 016A001 to 036R001 Region 
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 220,459 CF

 1.65 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 95.37 CFS

61.64 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.65 220,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.94 259,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 162 = (Vol / SWD * 1.5)1/2

Width (Ft) 108 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.96 262,440 Sufficient Volume
Tank Area (SF) 17,000 = Length x Width

Construction Cost (Storage Tank) 1,627,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 61.64 95.37 = Peak Rate
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,171,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.37 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 389,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,950 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 154,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.64 Ref: CSO Statistics

Construction Cost (Screening) 3,266,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.65 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.82 = Peak Vol/DW Time

Construction Cost 8,400,269$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 44,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 88,000$                      
38,427,269$                                                

SURFACE STORAGE TANK
Capital Costs - CSO 016A001 to 036R001 Region 

TOTAL CAPITAL COST

1 Overflows / Year

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 220,459 CF

 1.65 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 95.37 CFS

61.64 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.65 220,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.94 259,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 162 = (Vol / SWD * 1.5)1/2

Width (Ft) 108 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.96 262,440 Sufficient Volume
Tank Area (SF) 17,000 = Length x Width

Construction Cost (Storage Tank) 5,993,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.65 2.55 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 9 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,645,000$                 19,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.37 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 389,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 19,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 937,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.64 Ref: CSO Statistics

Construction Cost (Screening) 3,266,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.65 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.82 = Peak Vol/DW Time

Construction Cost 8,400,269$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 44,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 88,000$                      
36,005,269$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 220,459 CF

 1.65 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 95.37 CFS

61.64 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 61.64 95.37                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 7

Construction Cost (Swirl / Vortex) 3,745,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 67.80 104.91 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,923,000$                 68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.37 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 202,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 10,100 = ACH x Volume / 60

Construction Cost (Odor Control) 561,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.64 Ref: CSO Statistics

Construction Cost (Screening) 3,266,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 67.80 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 129 62
Passes 5 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,558,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 64,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 128,000$                    
34,906,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 220,459 CF

 1.65 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 95.37 CFS

61.64 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 61.64 95.37 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 10,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 145 OK =(Surf Area x 2)1/2

Width (Ft) 72 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.94 125,280

Construction Cost (CSOTF) 16,423,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 61.64 95.37 = Peak Rate
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,171,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.37 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 188,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 530,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.64 Ref: CSO Statistics

Construction Cost (Screening) 3,266,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 61.64 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 123 59
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,466,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.65 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.82 = Peak Vol/DW Time

Construction Cost 8,400,269$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 30,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
55,037,269$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 220,459 CF

 1.65 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 95.37 CFS

61.64 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 61.64 95.37                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 730 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 39 OK =(Surf Area x 2)1/2

Width (Ft) 20 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 11,196,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 67.80 104.91 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,923,000$                 68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.37 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 950 = ACH x Volume / 60

Construction Cost (Odor Control) 88,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.64 Ref: CSO Statistics

Construction Cost (Screening) 3,266,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 67.80 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 129 62
Passes 5 15.25 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,558,000$                 1,634,000$                 

Construction Cost (Disinfection) 3,192,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 50,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 100,000$                    
43,490,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 82

Number of Overflows / Year 1
Peak Volume 220,459 CF

 1.65 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 95.37 CFS

61.64 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 61.64 95.37 Ref: CSO Statistics

Construction Cost (Screening) 3,266,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 61.64 95.37 = Peak Flow x % Req Pump
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,171,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.37 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,100 =CFS x 200
Odor Control Flow Rate (CFM) 960 = ACH x Volume / 60

Construction Cost (Odor Control) 89,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 61.64 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 123 59
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,466,000$                 1,525,000$                 

Construction Cost (Disinfection) 2,991,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 29,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
31,296,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 200,475 CF

 1.50 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 92.87 CFS

60.02 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 11,400                        Width of Sewershed along Riverline
Peak Flow (CFS) 29.96 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,386,000$                 
Peak Flow (CFS) 59.91 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,571,000$                 
Peak Flow (CFS) 89.87 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,571,000$                 
Peak Flow (CFS) 119.83 100% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,548,000$                 

Construction Cost (Consolidation Sewers) 14,076,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 78 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    142,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 142,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 570,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,140,000$                 
15,358,000$                                                

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

2 Overflows / Year

Capital Costs - CSO 016A001 to 036R001 Region 

Capital Costs - CSO 016A001 to 036R001 Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST

REGULATOR OPTIMIZATION

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 200,475 CF

 1.50 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 92.87 CFS

60.02 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 200,475 CF

 1.50 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 92.87 CFS

60.02 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 510 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 76,500,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 222,156 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 444,000$                    
76,983,000$                                                

2 Overflows / Year

Capital Costs - CSO 016A001 to 036R001 Region 
SEWER SEPARATION

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 200,475 CF

 1.50 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 92.87 CFS

60.02 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.50 200,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.87 250,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 6,499                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 11,404,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.50 2.32 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 8 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.6 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,559,000$                 18,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 15.48 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 375,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 18,750 = ACH x Volume / 60

Construction Cost (Odor Control) 910,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 60.02 Ref: CSO Statistics

Construction Cost (Screening) 3,191,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.50 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.75 = Peak Vol/DW Time

Construction Cost 8,363,981$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,710,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 375 250 SF / MGD
Land Required - Odor Control (SF) 938 500 SF / 10,000 CFM
Land Required - Screening (SF) 15,004 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 91,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 182,000$                    
33,337,981$                                                

Capital Costs - CSO 016A001 to 036R001 Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 200,475 CF

 1.50 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 92.87 CFS

60.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.50 200,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.76 235,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 154 = (Vol / SWD * 1.5)1/2

Width (Ft) 103 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.78 237,930 Sufficient Volume
Tank Area (SF) 16,000 = Length x Width

Construction Cost (Storage Tank) 1,466,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 60.02 92.87 = Peak Rate
Force Main Diameter (In) 53 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,974,000$                 63,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 92.87 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 353,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,770 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 143,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 60.02 Ref: CSO Statistics

Construction Cost (Screening) 3,191,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.50 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.75 = Peak Vol/DW Time

Construction Cost 8,363,981$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 41,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 82,000$                      
37,939,981$                                                

SURFACE STORAGE TANK
Capital Costs - CSO 016A001 to 036R001 Region 

TOTAL CAPITAL COST

2 Overflows / Year

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 200,475 CF

 1.50 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 92.87 CFS

60.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.50 200,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.76 235,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 154 = (Vol / SWD * 1.5)1/2

Width (Ft) 103 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.78 237,930 Sufficient Volume
Tank Area (SF) 16,000 = Length x Width

Construction Cost (Storage Tank) 5,532,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.50 2.32 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 8 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.6 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,559,000$                 18,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 92.87 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 353,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 17,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 868,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 60.02 Ref: CSO Statistics

Construction Cost (Screening) 3,191,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.50 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.75 = Peak Vol/DW Time

Construction Cost 8,363,981$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 41,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 82,000$                      
35,270,981$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 200,475 CF

 1.50 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 92.87 CFS

60.02 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 60.02 92.87                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 7

Construction Cost (Swirl / Vortex) 3,685,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 66.02 102.15 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 56 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,706,000$                 67,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 92.87 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 202,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 10,100 = ACH x Volume / 60

Construction Cost (Odor Control) 561,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 60.02 Ref: CSO Statistics

Construction Cost (Screening) 3,191,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 66.02 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 128 61
Passes 5 15.29 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,532,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 62,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 124,000$                    
34,523,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 200,475 CF

 1.50 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 92.87 CFS

60.02 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 60.02 92.87 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 10,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 143 OK =(Surf Area x 2)1/2

Width (Ft) 72 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.92 123,552

Construction Cost (CSOTF) 16,420,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 60.02 92.87 = Peak Rate
Force Main Diameter (In) 53 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,974,000$                 63,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 92.87 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 185,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,250 = ACH x Volume / 60 

Construction Cost (Odor Control) 523,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 60.02 Ref: CSO Statistics

Construction Cost (Screening) 3,191,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 60.02 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 122 58
Passes 5 15.24 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,442,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.50 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.75 = Peak Vol/DW Time

Construction Cost 8,363,981$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 29,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
54,691,981$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 200,475 CF

 1.50 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 92.87 CFS

60.02 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 60.02 92.87                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 710 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 39 OK =(Surf Area x 2)1/2

Width (Ft) 19 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 10,924,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 66.02 102.15 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 56 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,706,000$                 67,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 92.87 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 18,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 900 = ACH x Volume / 60

Construction Cost (Odor Control) 84,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 60.02 Ref: CSO Statistics

Construction Cost (Screening) 3,191,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 66.02 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 128 61
Passes 5 15.29 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,532,000$                 1,608,000$                 

Construction Cost (Disinfection) 3,140,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 50,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 100,000$                    
42,869,000$                                                

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - CSO 016A001 to 036R001 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 2
Peak Volume 200,475 CF

 1.50 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 92.87 CFS

60.02 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 60.02 92.87 Ref: CSO Statistics

Construction Cost (Screening) 3,191,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 60.02 92.87 = Peak Flow x % Req Pump
Force Main Diameter (In) 53 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,974,000$                 63,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 92.87 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 18,600 =CFS x 200
Odor Control Flow Rate (CFM) 930 = ACH x Volume / 60

Construction Cost (Odor Control) 86,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 60.02 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 122 58
Passes 5 15.24 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,442,000$                 1,500,000$                 

Construction Cost (Disinfection) 2,942,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 29,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
30,971,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 119,235 CF

 0.89 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 83.62 CFS

54.04 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 11,400                        Width of Sewershed along Riverline
Peak Flow (CFS) 29.96 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,386,000$                 
Peak Flow (CFS) 59.91 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,571,000$                 
Peak Flow (CFS) 89.87 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,571,000$                 
Peak Flow (CFS) 119.83 100% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,548,000$                 

Construction Cost (Consolidation Sewers) 14,076,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 78 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    142,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 142,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 570,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,140,000$                 
15,358,000$                                                

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - CSO 016A001 to 036R001 Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS

Capital Costs - CSO 016A001 to 036R001 Region 

4 Overflows / Year
REGULATOR OPTIMIZATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 119,235 CF

 0.89 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 83.62 CFS

54.04 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 119,235 CF

 0.89 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 83.62 CFS

54.04 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 510 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 76,500,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 222,156 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 444,000$                    
76,983,000$                                                TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - CSO 016A001 to 036R001 Region 
SEWER SEPARATION

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 119,235 CF

 0.89 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 83.62 CFS

54.04 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.89 119,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.11 149,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 3,874                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 6,797,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.89 1.38 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 6 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 7.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,043,000$                 16,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 13.94 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 224,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 11,200 = ACH x Volume / 60

Construction Cost (Odor Control) 608,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 54.04 Ref: CSO Statistics

Construction Cost (Screening) 2,914,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.89 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.45 = Peak Vol/DW Time

Construction Cost 8,216,471$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,710,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 223 250 SF / MGD
Land Required - Odor Control (SF) 560 500 SF / 10,000 CFM
Land Required - Screening (SF) 13,510 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 89,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 178,000$                    
27,482,471$                                                TOTAL CAPITAL COST

Capital Costs - CSO 016A001 to 036R001 Region 
TUNNEL STORAGE
4 Overflows / Year

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 119,235 CF

 0.89 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 83.62 CFS

54.04 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.89 119,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.05 140,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 119 = (Vol / SWD * 1.5)1/2

Width (Ft) 80 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.07 142,800 Sufficient Volume
Tank Area (SF) 10,000 = Length x Width

Construction Cost (Storage Tank) 832,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 54.04 83.62 = Peak Rate
Force Main Diameter (In) 51 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,244,000$                 61,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.62 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 210,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,050 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 95,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 54.04 Ref: CSO Statistics

Construction Cost (Screening) 2,914,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.89 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.45 = Peak Vol/DW Time

Construction Cost 8,216,471$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 32,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
36,083,471$                                                

SURFACE STORAGE TANK
Capital Costs - CSO 016A001 to 036R001 Region 

TOTAL CAPITAL COST

4 Overflows / Year

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 119,235 CF

 0.89 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 83.62 CFS

54.04 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.89 119,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.05 140,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 119 = (Vol / SWD * 1.5)1/2

Width (Ft) 80 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.07 142,800 Sufficient Volume
Tank Area (SF) 10,000 = Length x Width

Construction Cost (Storage Tank) 3,661,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.89 1.38 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 6 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 7.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,043,000$                 16,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.62 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 210,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 10,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 578,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 54.04 Ref: CSO Statistics

Construction Cost (Screening) 2,914,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.89 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.45 = Peak Vol/DW Time

Construction Cost 8,216,471$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 32,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
32,149,471$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 119,235 CF

 0.89 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 83.62 CFS

54.04 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 54.04 83.62                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 6

Construction Cost (Swirl / Vortex) 3,456,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 59.44 91.98 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 53 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,904,000$                 63,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.62 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 173,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 8,650 = ACH x Volume / 60

Construction Cost (Odor Control) 496,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 54.04 Ref: CSO Statistics

Construction Cost (Screening) 2,914,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 59.44 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 121 58
Passes 5 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,433,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 56,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 112,000$                    
33,035,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 119,235 CF

 0.89 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 83.62 CFS

54.04 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 54.04 83.62 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 9,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 136 OK =(Surf Area x 2)1/2

Width (Ft) 68 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.83 110,976

Construction Cost (CSOTF) 16,404,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 54.04 83.62 = Peak Rate
Force Main Diameter (In) 51 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,244,000$                 61,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.62 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 166,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 8,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 481,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 54.04 Ref: CSO Statistics

Construction Cost (Screening) 2,914,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 54.04 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 115 56
Passes 5 15.40 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,348,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.89 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.45 = Peak Vol/DW Time

Construction Cost 8,216,471$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 27,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
53,379,471$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 119,235 CF

 0.89 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 83.62 CFS

54.04 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 54.04 83.62                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 640 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 37 OK =(Surf Area x 2)1/2

Width (Ft) 18 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 9,923,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 59.44 91.98 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 53 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,904,000$                 63,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.62 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 16,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 800 = ACH x Volume / 60

Construction Cost (Odor Control) 77,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 54.04 Ref: CSO Statistics

Construction Cost (Screening) 2,914,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 59.44 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 121 58
Passes 5 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,433,000$                 1,490,000$                 

Construction Cost (Disinfection) 2,923,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 47,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 94,000$                      
40,555,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 4
Peak Volume 119,235 CF

 0.89 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 83.62 CFS

54.04 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 54.04 83.62 Ref: CSO Statistics

Construction Cost (Screening) 2,914,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 54.04 83.62 = Peak Flow x % Req Pump
Force Main Diameter (In) 51 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,244,000$                 61,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.62 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 16,700 =CFS x 200
Odor Control Flow Rate (CFM) 840 = ACH x Volume / 60

Construction Cost (Odor Control) 80,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 54.04 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 115 56
Passes 5 15.40 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,348,000$                 1,401,000$                 

Construction Cost (Disinfection) 2,749,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 28,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
29,761,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 116,221 CF

 0.87 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 54.29 CFS

35.09 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 11,400                        Width of Sewershed along Riverline
Peak Flow (CFS) 29.96 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,386,000$                 
Peak Flow (CFS) 59.91 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,571,000$                 
Peak Flow (CFS) 89.87 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,571,000$                 
Peak Flow (CFS) 119.83 100% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,850                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,548,000$                 

Construction Cost (Consolidation Sewers) 14,076,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 78 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    142,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 142,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 570,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 1,140,000$                 
15,358,000$                                                

1. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) -                              No Reg. Mods Input by Engineer

Number Regulators -                              Input by Engineer
New Vortex Drop Shaft -                              Typ=# Regs, Rev Qty as Req'd

Capital Costs - CSO 016A001 to 036R001 Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST

Capital Costs - CSO 016A001 to 036R001 Region 

6 Overflows / Year
REGULATOR OPTIMIZATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 116,221 CF

 0.87 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 54.29 CFS

35.09 MGD

Construction Cost (Regulators/Vortex) -$                            
2. Land Acquistion Parameters
Land Required - Regulator (SF) -                              = 10,000 SF/New Structure; 0 for Mod
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost -$                            
-$                                                             TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 116,221 CF

 0.87 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 54.29 CFS

35.09 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 510 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 76,500,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 222,156 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 444,000$                    
76,983,000$                                                

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - CSO 016A001 to 036R001 Region 

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 116,221 CF

 0.87 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 54.29 CFS

35.09 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.87 116,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.09 145,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 3,770                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 6 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 6,615,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.87 1.35 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 6 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,024,000$                 16,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 9.05 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 218,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 10,900 = ACH x Volume / 60

Construction Cost (Odor Control) 595,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 35.09 Ref: CSO Statistics

Construction Cost (Screening) 2,037,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.87 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.43 = Peak Vol/DW Time

Construction Cost 8,210,999$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 6                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 7,710,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 15,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 217 250 SF / MGD
Land Required - Odor Control (SF) 545 500 SF / 10,000 CFM
Land Required - Screening (SF) 8,772 250 SF / MGD
Land Required - Regulator (SF) 60,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 85,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 170,000$                    
26,377,999$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 116,221 CF

 0.87 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 54.29 CFS

35.09 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.87 116,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.02 136,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 118 = (Vol / SWD * 1.5)1/2

Width (Ft) 79 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.05 139,830 Sufficient Volume
Tank Area (SF) 9,000 = Length x Width

Construction Cost (Storage Tank) 810,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 35.09 54.29 = Peak Rate
Force Main Diameter (In) 41 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,932,000$                 49,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 54.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 204,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,020 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 93,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 35.09 Ref: CSO Statistics

Construction Cost (Screening) 2,037,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.87 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.43 = Peak Vol/DW Time

Construction Cost 8,210,999$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 32,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
32,852,999$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 116,221 CF

 0.87 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 54.29 CFS

35.09 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.87 116,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.02 136,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 118 = (Vol / SWD * 1.5)1/2

Width (Ft) 79 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.05 139,830 Sufficient Volume
Tank Area (SF) 9,000 = Length x Width

Construction Cost (Storage Tank) 3,591,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.87 1.35 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 6 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,024,000$                 16,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 54.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 204,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 10,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 565,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 35.09 Ref: CSO Statistics

Construction Cost (Screening) 2,037,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.87 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.43 = Peak Vol/DW Time

Construction Cost 8,210,999$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 32,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
31,164,999$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 116,221 CF

 0.87 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 54.29 CFS

35.09 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 35.09 54.29                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 4

Construction Cost (Swirl / Vortex) 2,654,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 38.60 59.72 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 43 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 6,360,000$                 52,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 54.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 115,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 5,750 = ACH x Volume / 60

Construction Cost (Odor Control) 361,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 35.09 Ref: CSO Statistics

Construction Cost (Screening) 2,037,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 38.60 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 98 47
Passes 3 15.42 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,089,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 36,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
28,282,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0051.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 116,221 CF

 0.87 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 54.29 CFS

35.09 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 35.09 54.29 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 5,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 110 OK =(Surf Area x 2)1/2

Width (Ft) 55 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.54 72,600

Construction Cost (CSOTF) 16,374,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 35.09 54.29 = Peak Rate
Force Main Diameter (In) 41 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,932,000$                 49,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 54.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 109,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 346,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 35.09 Ref: CSO Statistics

Construction Cost (Screening) 2,037,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 35.09 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 93 45
Passes 3 15.42 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,027,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.87 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.43 = Peak Vol/DW Time

Construction Cost 8,210,999$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 19,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 38,000$                      
49,670,999$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 116,221 CF

 0.87 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 54.29 CFS

35.09 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 35.09 54.29                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 420 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 30 OK =(Surf Area x 2)1/2

Width (Ft) 15 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 6,798,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 38.60 59.72 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 43 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 6,360,000$                 52,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 54.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 11,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 550 = ACH x Volume / 60

Construction Cost (Odor Control) 57,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 35.09 Ref: CSO Statistics

Construction Cost (Screening) 2,037,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 38.60 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 98 47
Passes 3 15.42 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,089,000$                 972,000$                    

Construction Cost (Disinfection) 2,061,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 38,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 76,000$                      
33,098,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 82

Number of Overflows / Year 6
Peak Volume 116,221 CF

 0.87 MG
Total Volume 3,157,984 CF

 23.62 MG
Peak Rate 54.29 CFS

35.09 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 35.09 54.29 Ref: CSO Statistics

Construction Cost (Screening) 2,037,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 35.09 54.29 = Peak Flow x % Req Pump
Force Main Diameter (In) 41 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,932,000$                 49,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 54.29 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            15,358,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 10,900 =CFS x 200
Odor Control Flow Rate (CFM) 550 = ACH x Volume / 60

Construction Cost (Odor Control) 57,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 35.09 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 93 45
Passes 3 15.42 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,027,000$                 907,000$                    

Construction Cost (Disinfection) 1,934,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 26,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
25,718,000$                                                

Capital Costs - CSO 016A001 to 036R001 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 5.72 $60,303 20 10.910 $657,897
Length (ft) 7206
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (mgd) 77.44 $14,949 20 10.910 $163,097
Odor Control O&M Capacity (cfm) 71,700 $250,950 20 10.910 $2,737,849
Reserve / Replace 10% Gravity / 15% Pump $27,377

Total Annual O&M $497,000 Total PW O&M $6,055,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 77.44 $343,641 20 10.910 $3,749,105
No. Events / Yr 82
Const Cost ($) $6,315,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 77 $14,949 20 10.910 $163,097
Odor Control O&M Capacity (cfm) 6,750 $23,625 20 10.910 $257,747
Reserve / Replace 10% Gravity / 15% Pump $57,271

Total Annual O&M $449,000 Total PW O&M $5,186,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 5.72 $60,303 20 10.910 $657,897
No. Events / Yr 82
Const Cost ($) $18,544,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 77 $14,949 20 10.910 $163,097
Odor Control O&M Capacity (cfm) 67,500 $236,250 20 10.910 $2,577,473
Reserve / Replace 10% Gravity / 15% Pump $27,048

Total Annual O&M $409,000 Total PW O&M $4,827,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $1,401,15450

Tunnel Maintenance $2,306 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$33,399

$958,355

Tank O&M $96,741

Tunnel Storage

Tank O&M $66,168 14.48450
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Operation and Maintenance Costs

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 77.44 $343,641 20 10.910 $3,749,105
Sed. Basin O&M Flow Rate (mgd) 77.44 $8,712 50 14.484 $126,181
Screening O&M Flow Rate (mgd) 77.44 $14,949 20 10.910 $163,097
Disinfection O&M Flow Rate (mgd) 77.44 $227,532 20 10.910 $2,482,362
Odor Control O&M Capacity (cfm) 11,800.00 $41,300 20 10.910 $450,580
Reserve / Replace 10% Gravity / 15% Pump $62,491

Total Annual O&M $637,000 Total PW O&M $7,034,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 85.18 $366,235 20 10.910 $3,995,601
HREP O&M Flow Rate (mgd) 77.44 $300,681 20 10.910 $3,280,415
Screening O&M Flow Rate (mgd) 77.44 $14,949 20 10.910 $163,097
Disinfection O&M Flow Rate (mgd) 85.18 $241,134 20 10.910 $2,630,762
Odor Control O&M Capacity (cfm) 1,150.00 $4,025 20 10.910 $43,913
Reserve / Replace 10% Gravity / 15% Pump $102,938

Total Annual O&M $928,000 Total PW O&M $10,217,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 85.18 $366,235 20 10.910 $3,995,601
Swirl / Vortex O&M Flow Rate (mgd) 77.44 $8,712 20 10.910 $95,047
Screening O&M Flow Rate (mgd) 77.44 $14,949 20 10.910 $163,097
Disinfection O&M Flow Rate (mgd) 85.18 $241,134 20 10.910 $2,630,762
Odor Control O&M Capacity (cfm) 13,000.00 $45,500 20 10.910 $496,402
Reserve / Replace 10% Gravity / 15% Pump $72,614

Total Annual O&M $677,000 Total PW O&M $7,454,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 77.44 $343,641 20 10.910 $3,749,105
Screening O&M Flow Rate (mgd) 77.44 $14,949 20 10.910 $163,097
Disinfection O&M Flow Rate (mgd) 77.44 $227,532 20 10.910 $2,482,362
Odor Control O&M Capacity (cfm) 1,200.00 $4,200 20 10.910 $45,822
Reserve / Replace 10% Gravity / 15% Pump $61,057

Total Annual O&M $591,000 Total PW O&M $6,501,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)
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Operation and Maintenance Costs

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 1.65 $26,255 20 10.910 $286,445
Length (ft) 7149
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (mgd) 61.64 $13,238 20 10.910 $144,427
Odor Control O&M Capacity (cfm) 20,650 $72,275 20 10.910 $788,516
Reserve / Replace 10% Gravity / 15% Pump $18,266

Total Annual O&M $283,000 Total PW O&M $3,706,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 61.64 $295,034 20 10.910 $3,218,804
No. Events / Yr 82
Const Cost ($) $1,627,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 62 $13,238 20 10.910 $144,427
Odor Control O&M Capacity (cfm) 1,950 $6,825 20 10.910 $74,460
Reserve / Replace 10% Gravity / 15% Pump $46,720

Total Annual O&M $370,000 Total PW O&M $4,273,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 1.65 $26,255 20 10.910 $286,445
No. Events / Yr 82
Const Cost ($) $5,993,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 62 $13,238 20 10.910 $144,427
Odor Control O&M Capacity (cfm) 19,450 $68,075 20 10.910 $742,694
Reserve / Replace 10% Gravity / 15% Pump $18,144

Total Annual O&M $173,000 Total PW O&M $2,138,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$54,448 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $2,288 50 14.484 $33,135

Tank O&M

Tank O&M $65,363

14.484 $788,607

14.484 $946,695
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Operation and Maintenance Costs

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 61.64 $295,034 20 10.910 $3,218,804
Sed. Basin O&M Flow Rate (mgd) 61.64 $6,934 50 14.484 $100,428
Screening O&M Flow Rate (mgd) 61.64 $13,238 20 10.910 $144,427
Disinfection O&M Flow Rate (mgd) 61.64 $197,993 20 10.910 $2,160,087
Odor Control O&M Capacity (cfm) 9,400.00 $32,900 20 10.910 $358,937
Reserve / Replace 10% Gravity / 15% Pump $51,730

Total Annual O&M $547,000 Total PW O&M $6,034,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 67.80 $314,432 20 10.910 $3,430,434
HREP O&M Flow Rate (mgd) 61.64 $262,908 20 10.910 $2,868,314
Screening O&M Flow Rate (mgd) 61.64 $13,238 20 10.910 $144,427
Disinfection O&M Flow Rate (mgd) 67.80 $209,829 20 10.910 $2,289,221
Odor Control O&M Capacity (cfm) 950.00 $3,325 20 10.910 $36,276
Reserve / Replace 10% Gravity / 15% Pump $84,300

Total Annual O&M $804,000 Total PW O&M $8,853,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 67.80 $314,432 20 10.910 $3,430,434
Swirl / Vortex O&M Flow Rate (mgd) 61.64 $6,934 20 10.910 $75,649
Screening O&M Flow Rate (mgd) 61.64 $13,238 20 10.910 $144,427
Disinfection O&M Flow Rate (mgd) 67.80 $209,829 20 10.910 $2,289,221
Odor Control O&M Capacity (cfm) 10,100.00 $35,350 20 10.910 $385,666
Reserve / Replace 10% Gravity / 15% Pump $60,226

Total Annual O&M $580,000 Total PW O&M $6,386,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 61.64 $295,034 20 10.910 $3,218,804
Screening O&M Flow Rate (mgd) 61.64 $13,238 20 10.910 $144,427
Disinfection O&M Flow Rate (mgd) 61.64 $197,993 20 10.910 $2,160,087
Odor Control O&M Capacity (cfm) 960.00 $3,360 20 10.910 $36,657
Reserve / Replace 10% Gravity / 15% Pump $50,531

Total Annual O&M $510,000 Total PW O&M $5,611,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

SW-E-0051.pdf



Operation and Maintenance Costs

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 1.50 $24,640 20 10.910 $268,826
Length (ft) 6499
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (mgd) 60.02 $13,068 20 10.910 $142,572
Odor Control O&M Capacity (cfm) 18,750 $65,625 20 10.910 $715,965
Reserve / Replace 10% Gravity / 15% Pump $17,515

Total Annual O&M $274,000 Total PW O&M $3,610,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 60.02 $289,839 20 10.910 $3,162,127
No. Events / Yr 82
Const Cost ($) $1,466,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 60 $13,068 20 10.910 $142,572
Odor Control O&M Capacity (cfm) 1,770 $6,195 20 10.910 $67,587
Reserve / Replace 10% Gravity / 15% Pump $45,682

Total Annual O&M $364,000 Total PW O&M $4,201,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 1.50 $24,640 20 10.910 $268,826
No. Events / Yr 82
Const Cost ($) $5,532,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 60 $13,068 20 10.910 $142,572
Odor Control O&M Capacity (cfm) 17,650 $61,775 20 10.910 $673,961
Reserve / Replace 10% Gravity / 15% Pump $17,401

Total Annual O&M $164,000 Total PW O&M $2,033,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $2,080 50 14.484 $30,123

$930,003

Tank O&M $54,046 50

Tank O&M $64,211 50 14.484

$782,777
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Operation and Maintenance Costs

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 60.02 $289,839 20 10.910 $3,162,127
Sed. Basin O&M Flow Rate (mgd) 60.02 $6,752 50 14.484 $97,793
Screening O&M Flow Rate (mgd) 60.02 $13,068 20 10.910 $142,572
Disinfection O&M Flow Rate (mgd) 60.02 $194,811 20 10.910 $2,125,378
Odor Control O&M Capacity (cfm) 9,250.00 $32,375 20 10.910 $353,209
Reserve / Replace 10% Gravity / 15% Pump $50,638

Total Annual O&M $537,000 Total PW O&M $5,932,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 66.02 $308,895 20 10.910 $3,370,030
HREP O&M Flow Rate (mgd) 60.02 $258,829 20 10.910 $2,823,808
Screening O&M Flow Rate (mgd) 60.02 $13,068 20 10.910 $142,572
Disinfection O&M Flow Rate (mgd) 66.02 $206,457 20 10.910 $2,252,437
Odor Control O&M Capacity (cfm) 900.00 $3,150 20 10.910 $34,366
Reserve / Replace 10% Gravity / 15% Pump $82,389

Total Annual O&M $791,000 Total PW O&M $8,706,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 66.02 $308,895 20 10.910 $3,370,030
Swirl / Vortex O&M Flow Rate (mgd) 60.02 $6,752 20 10.910 $73,664
Screening O&M Flow Rate (mgd) 60.02 $13,068 20 10.910 $142,572
Disinfection O&M Flow Rate (mgd) 66.02 $206,457 20 10.910 $2,252,437
Odor Control O&M Capacity (cfm) 10,100.00 $35,350 20 10.910 $385,666
Reserve / Replace 10% Gravity / 15% Pump $58,985

Total Annual O&M $571,000 Total PW O&M $6,283,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 60.02 $289,839 20 10.910 $3,162,127
Screening O&M Flow Rate (mgd) 60.02 $13,068 20 10.910 $142,572
Disinfection O&M Flow Rate (mgd) 60.02 $194,811 20 10.910 $2,125,378
Odor Control O&M Capacity (cfm) 930.00 $3,255 20 10.910 $35,512
Reserve / Replace 10% Gravity / 15% Pump $49,450

Total Annual O&M $501,000 Total PW O&M $5,515,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)
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Operation and Maintenance Costs

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.89 $17,414 20 10.910 $189,981
Length (ft) 3874
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (mgd) 54.04 $12,448 20 10.910 $135,808
Odor Control O&M Capacity (cfm) 11,200 $39,200 20 10.910 $427,670
Reserve / Replace 10% Gravity / 15% Pump $13,835

Total Annual O&M $239,000 Total PW O&M $3,220,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 54.04 $270,217 20 10.910 $2,948,048
No. Events / Yr 82
Const Cost ($) $832,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 54 $12,448 20 10.910 $135,808
Odor Control O&M Capacity (cfm) 1,050 $3,675 20 10.910 $40,094
Reserve / Replace 10% Gravity / 15% Pump $41,820

Total Annual O&M $339,000 Total PW O&M $3,926,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.89 $17,414 20 10.910 $189,981
No. Events / Yr 82
Const Cost ($) $3,661,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 54 $12,448 20 10.910 $135,808
Odor Control O&M Capacity (cfm) 10,500 $36,750 20 10.910 $400,940
Reserve / Replace 10% Gravity / 15% Pump $13,754

Total Annual O&M $127,000 Total PW O&M $1,603,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $52,461

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,240 50 14.484 $17,953

Tank O&M $59,533

Surface Storage Tank

50

$759,821

14.484 $862,256

50
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Operation and Maintenance Costs

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 54.04 $270,217 20 10.910 $2,948,048
Sed. Basin O&M Flow Rate (mgd) 54.04 $6,079 50 14.484 $88,052
Screening O&M Flow Rate (mgd) 54.04 $12,448 20 10.910 $135,808
Disinfection O&M Flow Rate (mgd) 54.04 $182,748 20 10.910 $1,993,772
Odor Control O&M Capacity (cfm) 8,300.00 $29,050 20 10.910 $316,934
Reserve / Replace 10% Gravity / 15% Pump $46,536

Total Annual O&M $501,000 Total PW O&M $5,529,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 59.44 $287,983 20 10.910 $3,141,876
HREP O&M Flow Rate (mgd) 54.04 $243,340 20 10.910 $2,654,825
Screening O&M Flow Rate (mgd) 54.04 $12,448 20 10.910 $135,808
Disinfection O&M Flow Rate (mgd) 59.44 $193,673 20 10.910 $2,112,963
Odor Control O&M Capacity (cfm) 800.00 $2,800 20 10.910 $30,548
Reserve / Replace 10% Gravity / 15% Pump $75,352

Total Annual O&M $741,000 Total PW O&M $8,151,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 59.44 $287,983 20 10.910 $3,141,876
Swirl / Vortex O&M Flow Rate (mgd) 54.04 $6,079 20 10.910 $66,326
Screening O&M Flow Rate (mgd) 54.04 $12,448 20 10.910 $135,808
Disinfection O&M Flow Rate (mgd) 59.44 $193,673 20 10.910 $2,112,963
Odor Control O&M Capacity (cfm) 8,650.00 $30,275 20 10.910 $330,298
Reserve / Replace 10% Gravity / 15% Pump $54,201

Total Annual O&M $531,000 Total PW O&M $5,841,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 54.04 $270,217 20 10.910 $2,948,048
Screening O&M Flow Rate (mgd) 54.04 $12,448 20 10.910 $135,808
Disinfection O&M Flow Rate (mgd) 54.04 $182,748 20 10.910 $1,993,772
Odor Control O&M Capacity (cfm) 840.00 $2,940 20 10.910 $32,075
Reserve / Replace 10% Gravity / 15% Pump $45,446

Total Annual O&M $469,000 Total PW O&M $5,155,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

SW-E-0051.pdf



Operation and Maintenance Costs

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.87 $17,118 20 10.910 $186,759
Length (ft) 3770
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 6 $168,099 50 14.484 $2,434,677
Screening O&M Flow Rate (mgd) 35.09 $10,569 20 10.910 $115,306
Odor Control O&M Capacity (cfm) 10,900 $38,150 20 10.910 $416,214
Reserve / Replace 10% Gravity / 15% Pump $11,337

Total Annual O&M $236,000 Total PW O&M $3,182,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 35.09 $202,493 20 10.910 $2,209,190
No. Events / Yr 82
Const Cost ($) $810,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 35 $10,569 20 10.910 $115,306
Odor Control O&M Capacity (cfm) 1,020 $3,570 20 10.910 $38,948
Reserve / Replace 10% Gravity / 15% Pump $29,996

Total Annual O&M $270,000 Total PW O&M $3,152,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 0.87 $17,118 20 10.910 $186,759
No. Events / Yr 82
Const Cost ($) $3,591,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 35 $10,569 20 10.910 $115,306
Odor Control O&M Capacity (cfm) 10,200 $35,700 20 10.910 $389,485
Reserve / Replace 10% Gravity / 15% Pump $11,255

Total Annual O&M $123,000 Total PW O&M $1,563,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$859,721

Tank O&M $52,406

50

14.484 $759,02450

Tank O&M $59,358

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,206 50 14.484 $17,471

SW-E-0051.pdf



Operation and Maintenance Costs

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 35.09 $202,493 20 10.910 $2,209,190
Sed. Basin O&M Flow Rate (mgd) 35.09 $3,947 50 14.484 $57,173
Screening O&M Flow Rate (mgd) 35.09 $10,569 20 10.910 $115,306
Disinfection O&M Flow Rate (mgd) 35.09 $140,475 20 10.910 $1,532,571
Odor Control O&M Capacity (cfm) 5,450.00 $19,075 20 10.910 $208,107
Reserve / Replace 10% Gravity / 15% Pump $33,478

Total Annual O&M $377,000 Total PW O&M $4,156,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 38.60 $215,807 20 10.910 $2,354,439
HREP O&M Flow Rate (mgd) 35.09 $188,763 20 10.910 $2,059,389
Screening O&M Flow Rate (mgd) 35.09 $10,569 20 10.910 $115,306
Disinfection O&M Flow Rate (mgd) 38.60 $148,873 20 10.910 $1,624,190
Odor Control O&M Capacity (cfm) 550.00 $1,925 20 10.910 $21,002
Reserve / Replace 10% Gravity / 15% Pump $53,097

Total Annual O&M $566,000 Total PW O&M $6,227,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 38.60 $215,807 20 10.910 $2,354,439
Swirl / Vortex O&M Flow Rate (mgd) 35.09 $3,947 20 10.910 $43,066
Screening O&M Flow Rate (mgd) 35.09 $10,569 20 10.910 $115,306
Disinfection O&M Flow Rate (mgd) 38.60 $148,873 20 10.910 $1,624,190
Odor Control O&M Capacity (cfm) 5,750.00 $20,125 20 10.910 $219,563
Reserve / Replace 10% Gravity / 15% Pump $39,043

Total Annual O&M $400,000 Total PW O&M $4,396,000

CSO 016A001 to 
036R001 Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 35.09 $202,493 20 10.910 $2,209,190
Screening O&M Flow Rate (mgd) 35.09 $10,569 20 10.910 $115,306
Disinfection O&M Flow Rate (mgd) 35.09 $140,475 20 10.910 $1,532,571
Odor Control O&M Capacity (cfm) 550.00 $1,925 20 10.910 $21,002
Reserve / Replace 10% Gravity / 15% Pump $32,692

Total Annual O&M $356,000 Total PW O&M $3,911,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0051.pdf



Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $77.3 $77,334,000 $0
1 $77.3 $77,334,000 $0
2 $77.3 $77,334,000 $0
4 $77.3 $77,334,000 $0
6 $77.3 $77,334,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $57.4 $52,614,014 $4,827,000
1 $38.1 $36,005,269 $2,138,000
2 $37.3 $35,270,981 $2,033,000
4 $33.8 $32,149,471 $1,603,000
6 $32.7 $31,164,999 $1,563,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $53.2 $47,114,014 $6,055,000
1 $38.5 $34,751,269 $3,706,000
2 $36.9 $33,337,981 $3,610,000
4 $30.7 $27,482,471 $3,220,000
6 $29.6 $26,377,999 $3,182,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $52.3 $47,149,014 $5,186,000
1 $42.7 $38,427,269 $4,273,000
2 $42.1 $37,939,981 $4,201,000
4 $40.0 $36,083,471 $3,926,000
6 $36.0 $32,852,999 $3,152,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $46.2 $38,720,000 $7,454,000
1 $41.3 $34,906,000 $6,386,000
2 $40.8 $34,523,000 $6,283,000
4 $38.9 $33,035,000 $5,841,000
6 $32.7 $28,282,000 $4,396,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $59.8 $49,596,000 $10,217,000
1 $52.3 $43,490,000 $8,853,000
2 $51.6 $42,869,000 $8,706,000
4 $48.7 $40,555,000 $8,151,000
6 $39.3 $33,098,000 $6,227,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $65.0 $57,993,883 $7,034,000
1 $61.1 $55,037,269 $6,034,000
2 $60.6 $54,691,981 $5,932,000
4 $58.9 $53,379,471 $5,529,000
6 $53.8 $49,670,999 $4,156,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $41.0 $34,485,000 $6,501,000
1 $36.9 $31,296,000 $5,611,000
2 $36.5 $30,971,000 $5,515,000
4 $34.9 $29,761,000 $5,155,000
6 $29.6 $25,718,000 $3,911,000
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Cost Summary

Figure 3 – 016A001 to 036R001 Region Alternative Costs
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Exceedance Summary

Region Name CSO 016A001 to 036R001 Results Summary

Structures within Region Number of Events: 82
Model ID CSO 016A001 to 036R001.1 Peak Volume: 765,314 ft3

Structure Type Regional 5.72 MG
PWSA Sewershed N/A Total Volume: 3,157,984 ft3

Stream of Discharge Saw Mill Run 23.62 MG
NPDES Permit Number N/A Peak Rate: 119.83 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/3/2005 4:19 9567 1/5/2005 14:30 765313.85 5724.930 0 14.39 20

1/11/2005 8:06 6170 1/12/2005 1:30 220459.10 1649.144 1 12.13 25

5/13/2005 22:15 2822 5/13/2005 22:45 200474.82 1499.652 2 95.37 1

8/20/2005 18:15 232 8/20/2005 19:00 178099.81 1332.276 3 83.62 4

7/26/2005 19:30 69 7/26/2005 20:00 119234.97 891.937 4 92.87 2

7/5/2005 16:15 130 7/5/2005 16:45 117950.57 882.329 5 85.78 3

6/11/2005 17:21 149 6/11/2005 17:45 116221.37 869.394 6 119.83 0

11/29/2005 1:40 1786 11/29/2005 7:00 102035.61 763.277 7 17.02 18

3/28/2005 9:00 3147 3/28/2005 19:15 100692.04 753.227 8 13.30 21

11/14/2005 21:39 870 11/15/2005 3:00 93845.18 702.009 9 12.83 23

7/15/2005 17:22 81 7/15/2005 18:00 85179.75 637.187 10 66.25 5

2/14/2005 4:35 4771 2/14/2005 19:45 77429.07 579.208 11 3.25 47

10/24/2005 11:22 2214 10/25/2005 2:30 67068.11 501.703 12 4.33 43

10/21/2005 18:55 764 10/22/2005 6:30 58684.65 438.991 13 19.00 17

5/11/2005 22:30 115 5/11/2005 22:45 58683.12 438.979 14 38.53 8

9/29/2005 5:00 139 9/29/2005 5:45 58584.11 438.238 15 54.29 6

4/23/2005 3:30 520 4/23/2005 4:00 56169.09 420.173 16 33.24 10

4/1/2005 19:15 3628 4/2/2005 6:30 54431.54 407.175 17 7.46 32

7/21/2005 14:15 100 7/21/2005 14:45 45664.03 341.590 18 35.78 9

8/29/2005 8:45 443 8/29/2005 13:30 38409.91 287.325 19 12.13 24

12/15/2005 8:35 2236 12/15/2005 14:00 37231.30 278.509 20 9.49 27

2/20/2005 15:20 2582 2/20/2005 20:30 33839.00 253.133 21 10.68 26

2/9/2005 14:50 1364 2/9/2005 16:45 32924.68 246.293 22 16.23 19

7/17/2005 16:15 79 7/17/2005 16:30 32164.72 240.608 23 40.95 7

8/27/2005 15:00 64 8/27/2005 15:30 29679.76 222.019 24 22.43 12

5/23/2005 16:15 83 5/23/2005 16:45 27974.11 209.260 25 22.38 13

3/23/2005 2:20 765 3/23/2005 12:30 26873.72 201.029 26 3.61 45

5/28/2005 8:15 168 5/28/2005 9:30 22979.32 171.897 27 6.34 36

11/9/2005 19:20 49 11/9/2005 19:45 21359.46 159.779 28 23.08 11

10/7/2005 7:20 612 10/7/2005 10:45 20391.68 152.540 29 8.36 30

9/26/2005 5:30 278 9/26/2005 9:30 19837.74 148.396 30 6.78 34

11/16/2005 4:00 475 11/16/2005 4:15 17649.22 132.025 31 20.56 16

11/6/2005 9:45 264 11/6/2005 10:00 15330.35 114.679 32 22.08 14

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

CSO 016A001, CSO 016A002, CSO 035A001, 
CSO 035E001, CSO 035J001, CSO 036R001

Region 1

CSO 016A001 to 036R001SW-E-0051.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

4/22/2005 15:45 318 4/22/2005 18:00 14559.28 108.911 33 4.71 42

10/22/2005 15:35 524 10/22/2005 16:30 13024.89 97.433 34 6.24 37

7/25/2005 13:15 245 7/25/2005 13:30 12484.78 93.392 35 21.57 15

5/30/2005 19:15 65 5/30/2005 19:30 10851.80 81.177 36 8.53 29

11/1/2005 14:50 209 11/1/2005 16:30 10763.45 80.516 37 3.53 46

4/30/2005 4:20 188 4/30/2005 5:30 10612.36 79.386 38 2.99 50

5/20/2005 2:05 599 5/20/2005 7:45 10352.50 77.442 39 3.01 49

6/14/2005 18:45 67 6/14/2005 19:15 10352.35 77.441 40 7.63 31

10/21/2005 7:00 111 10/21/2005 7:30 8805.29 65.868 41 5.11 40

3/27/2005 16:45 163 3/27/2005 17:00 8213.49 61.441 42 5.12 39

5/7/2005 12:05 105 5/7/2005 13:30 7901.26 59.105 43 7.03 33

8/26/2005 20:45 141 8/26/2005 21:00 7753.08 57.997 44 9.04 28

9/16/2005 21:01 228 9/16/2005 21:45 7735.19 57.863 45 6.39 35

12/25/2005 10:46 182 12/25/2005 12:45 7322.37 54.775 46 3.03 48

6/28/2005 18:00 73 6/28/2005 18:15 5896.80 44.111 47 13.14 22

6/3/2005 8:31 83 6/3/2005 9:00 5637.70 42.173 48 5.03 41

8/8/2005 8:30 72 8/8/2005 9:00 5535.13 41.406 49 4.22 44

5/28/2005 17:20 95 5/28/2005 18:30 5318.57 39.786 50 2.56 51

4/24/2005 2:36 1743 4/24/2005 16:30 3804.79 28.462 51 0.21 72

11/8/2005 14:05 93 11/8/2005 14:45 3745.95 28.022 52 1.58 55

4/20/2005 19:30 285 4/20/2005 19:45 3717.11 27.806 53 1.60 54

11/9/2005 4:15 62 11/9/2005 4:30 3656.16 27.350 54 5.23 38

8/5/2005 10:55 114 8/5/2005 11:30 3083.51 23.066 55 2.15 52

4/26/2005 21:41 282 4/27/2005 0:45 3068.10 22.951 56 1.77 53

11/24/2005 5:18 411 11/24/2005 8:15 2535.19 18.964 57 0.81 59

1/30/2005 5:08 593 1/30/2005 13:00 2495.28 18.666 58 0.53 60

12/26/2005 2:40 578 12/26/2005 11:45 1992.21 14.903 59 0.31 65

3/20/2005 3:40 310 3/20/2005 7:15 1982.36 14.829 60 1.34 57

3/7/2005 22:20 378 3/7/2005 22:30 1831.34 13.699 61 0.27 69

11/23/2005 19:04 197 11/23/2005 20:00 1316.38 9.847 62 0.38 63

10/24/2005 1:47 123 10/24/2005 3:00 1225.53 9.168 63 0.43 62

6/16/2005 11:38 101 6/16/2005 13:00 1121.59 8.390 64 0.95 58

12/4/2005 5:48 546 12/4/2005 6:45 1087.46 8.135 65 0.28 68

2/8/2005 5:46 410 2/8/2005 6:00 822.84 6.155 66 0.24 71

1/22/2005 10:17 101 1/22/2005 11:15 761.53 5.697 67 0.38 64

9/23/2005 2:50 19 9/23/2005 3:00 730.40 5.464 68 1.47 56

2/26/2005 12:35 160 2/26/2005 14:00 709.28 5.306 69 0.17 74

10/26/2005 7:20 215 10/26/2005 7:30 615.32 4.603 70 0.27 70

8/16/2005 8:00 33 8/16/2005 8:15 435.21 3.256 71 0.50 61

6/17/2005 1:22 72 6/17/2005 1:30 432.96 3.239 72 0.29 66

7/12/2005 19:50 29 7/12/2005 20:15 181.67 1.359 73 0.28 67

8/28/2005 11:50 14 8/28/2005 12:00 127.44 0.953 74 0.21 73

6/6/2005 9:35 29 6/6/2005 10:00 123.90 0.927 75 0.15 75

6/22/2005 5:20 58 6/22/2005 5:30 120.21 0.899 76 0.09 78

12/11/2005 19:12 42 12/11/2005 19:45 119.22 0.892 77 0.10 77

3/11/2005 14:00 24 3/11/2005 14:15 92.66 0.693 78 0.10 76

1/26/2005 10:04 13 1/26/2005 10:15 25.00 0.187 79 0.03 81

3/20/2005 15:42 10 3/20/2005 15:45 19.55 0.146 80 0.04 80

9/16/2005 8:54 8 9/16/2005 9:00 17.96 0.134 81 0.04 79

CSO 016A001 to 036R001SW-E-0051.pdf



Exceedance Summary

Region Name CSO 016A001 to 036R001 Results Summary

Structures within Region Number of Events: 82
Model ID CSO 016A001 to 036R001.1 Peak Volume: 765,314 ft3

Structure Type Regional 5.72 MG
PWSA Sewershed N/A Total Volume: 3,157,984 ft3

Stream of Discharge Saw Mill Run 23.62 MG
NPDES Permit Number N/A Peak Rate: 119.83 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

CSO 016A001, CSO 016A002, CSO 035A001, 
CSO 035E001, CSO 035J001, CSO 036R001

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - 016A001 to 036R001 Region CSO Volume
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Figure 2 - 016A001 to 036R001 Region CSO Peak Overflow Rate
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E.4.5 016A001 TO 036R001 REGION 

Description of Outfalls 
 
The Little Sawmill Run Sewershed is located in portions of Banksville, Beechview and 
Ridgemont sections in the City of Pittsburgh and in portions of Dormont Borough, Green Tree 
Borough, the Municipality of Mount Lebanon, and Scott Township.  This sewershed includes 
approximately 1,819 acres of residential, business and commercial users.  It consists of the 
following outfalls: 

• CSO016A001, NPDES# 016A002 
• CSO016A002, NPDES# 016A002 
• CSO035A001, NPDES# 035A001 
• CSO035E001, NPDES# 035E001 
• CSO035J001, NPDES# 035J001 
• CSO036R001, NPDES# 036R001 

 

The tributary area for the PWSA diversion chambers upstream of the above outfalls is 

approximately 510 acres.  The individual diversion chambers overflow to Little Saw Mill Run, a 

tributary of Saw Mill Run.  The NPDES and CSO locations correspond to a combination of 

individual outfalls that connect to an open channel portion of stream or locations where a 

culverted portion of the stream daylights.  Nearly all of the service area is combined sewer.  

Attachment 1, Tributary Area Map, shows the CSO locations and the tributary areas.   

 

Outfalls 016A001 to 036R001 typically experience overflow events 82 overflow events during 

the Typical Year Baseline Condition simulation.  The maximum overflow volume during the 

typical year baseline conditions simulation (2005) discharging from all the outfalls is 

approximately 5.72 MG.  The peak overflow rate during the typical year baseline conditions 

simulation (2005) discharging from the outfalls is approximately 120 CFS.  Figures 1 and 2 

illustrate the CSO volume and peak flow characteristics of the 21 largest CSO events during the 

typical year baseline conditions simulation. 
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Figure 1 - 016A001 to 036R001 Region CSO Volume
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Figure 2 - 016A001 to 036R001 Region CSO Peak Overflow Rate
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A necessary component of all storage and treatment alternatives would be the construction of 

consolidation sewers in order to control the CSO flows from each of the diversion structures and 

not the stream flows or additional stormwater that enters the stream.  The sewers are required to 

convey CSOs from outfalls 036R001, 035J001, 035E001, 035A001, 016A001 and 016A002 to 

an area along Banksville Road for storage and treatment.  There appears to be a limited amount 
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space available approximately 600 feet south of the Banksville Road on-ramp to I-279 in an 

existing parking facility that may be able to be procured for a storage or treatment facility.  The 

site is generally bounded by Banksville Road to the east, Banksville Avenue to the north and 

west and private development to the south. 

 
Description of Consolidated Outfall Alternatives 
 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the 

outfalls.  Attachment 2 identifies the alternatives that have been brought forward to be included 

in this more detailed evaluation.  The following paragraphs describe these CSO control 

alternatives in more detail.  The following paragraphs describe these CSO control alternatives in 

more detail. 

 

Collection System Alternatives 

CS4-016A001 TO 036R001 REGION: Sewer Separation 

• Perform complete sewer separation of the tributary areas. The separation of sanitary and 

storm sewers such that the drainage area is served by independent sanitary and stormwater 

sewer systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

 

Storage Alternatives 

 S2-016A001 TO 036R001 REGION: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 
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 S3- S-37 to S-42 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4-016A001 TO 036R001 REGION: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1-016A001 TO 036R001 REGION: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2-016A001 TO 036R001 REGION: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   
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T3-016A001 TO 036R001 REGION: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures. 

 

T4-016A001 TO 036R001 REGION: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 – 016A001 to 036R001 Region Alternative Costs, illustrate the planning level present 

worth costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated 

overflows per year. 

SW-E-0052.pdf



 

CSO 016A001 to 036R001 Region Report.doc                                                                                                          6 

Figure 3 – 016A001 to 036R001 Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

 

Recommendations 

Based upon the above, for control levels 0 through 6, it is recommended that Alternative S2-

016A001 to 036R001: Sub-Surface Storage be carried forward and re-evaluated with the results 

of the system-wide alternatives analyses.   

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended alternative. 
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Significant Issues 

There appears to be a significant amount of critical infrastructure and underground utilities that 

would need to be dealt with during construction of a sub-surface storage tank.   A large area 

would be required for a storage facility for control level 0.  Enough space for a sub-surface 

storage tank may not be available for control levels 0, 1, and 2.  A much smaller area would be 

needed for control levels 4 and 6 and a storage facility would be easier to construct in the 

potential site identified on Attachment 4. 
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

Regulator optimization will not be evaluated. 

Inter-basin flow balance / 
relief  Y 

Inter-basin flow balance/relief will be evaluated. 

Sewer separation 
Y 

Sewer separation will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will not be evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated.   
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with all storage and 
treatment alternatives.  

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with all treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Other: Sidestream Elevated 
Pool Aeration N 

Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 

 

Alternative Scoring Sheet - 016A001 to 036R001 Region - 0 Overflows / Year
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Alternative Scoring Sheet - 016A001 to 036R001 Region - 4 Overflows / Year
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Alternative Scoring Sheet - 016A001 to 036R001 Region - 6 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

13 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

3 3 3 3 3

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

1

5

1 1 1 1

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

1 1 1 1 1

1 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

1

5

1 1 1 1

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores

SW-E-0053.pdf



Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

33 4 4 4

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 3

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

33 4 4 4

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores

SW-E-0053.pdf



Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

44 5 5 5

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.638

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.780

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.789

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.772

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.772

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.772
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.785

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.785

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.769
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.769

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.769
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.619

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.656

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.608
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.608

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.571
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.441

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.441
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348
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T3-CSOTF

T3-CSOTF

SW-E-0053.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.496

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.533

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.533

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.533

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.496

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - McDonoughs Region - 0 Overflows / Year
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Alternative Scoring Sheet - McDonoughs Region - 1 Overflow / Year
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Alternative Scoring Sheet - McDonoughs Region - 2 Overflows / Year
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Alternative Scoring Sheet - McDonoughs Region - 4 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 522,742 CF

 3.91 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 206.91 CFS

133.72 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,190                          Input by Engineer
Peak Flow (CFS) 51.73 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,312,000$                 
Peak Flow (CFS) 103.46 50% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,671,000$                 
Peak Flow (CFS) 155.18 75% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,085,000$                 
Peak Flow (CFS) 206.91 100% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,313,000$                 

Construction Cost (Consolidation Sewers) 7,381,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 96 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    156,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 209,500                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 419,000$                    
7,956,000$                                                  

Capital Costs - McDonoughs Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 522,742 CF

 3.91 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 206.91 CFS

133.72 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                               371 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                                 -   Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 55,650,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 161,608 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 323,000$                    
56,012,000$                                                

Capital Costs - McDonoughs Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION

SW-E-0053.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 522,742 CF

 3.91 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 206.91 CFS

133.72 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.91 523,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.89 654,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14 Input by Engineer
Tunnel Volume / Ft length (CF) 153.86                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,251                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 13,390,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.91 6.05 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.7 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,035,000$                 23,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 51.73 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 981,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 49,050 = ACH x Volume / 60

Construction Cost (Odor Control) 1,934,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 133.72 Ref: CSO Statistics

Construction Cost (Screening) 6,604,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.91 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.96 = Peak Vol/DW Time

Construction Cost 8,949,288$                 
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 978 250 SF / MGD
Land Required - Odor Control (SF) 2,453 500 SF / 10,000 CFM
Land Required - Screening (SF) 33,430 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 87,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 174,000$                    
38,249,288$                                                TOTAL CAPITAL COST

Capital Costs - McDonoughs Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 522,742 CF

 3.91 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 206.91 CFS

133.72 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.91 523,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.60 615,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 249 = (Vol / SWD * 1.5)1/2

Width (Ft) 166 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.64 620,010 Sufficient Volume
Tank Area (SF) 41,000 = Length x Width

Construction Cost (Storage Tank) 4,168,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 133.72 206.91 = Peak Rate
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 17,966,000$               99,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 206.91 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 923,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,620 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 304,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 133.72 Ref: CSO Statistics

Construction Cost (Screening) 6,604,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.91 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.96 = Peak Vol/DW Time

Construction Cost 8,949,288$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 77,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 154,000$                    
46,499,288$                                                

SURFACE STORAGE TANK
Capital Costs - McDonoughs Region 

TOTAL CAPITAL COST

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 522,742 CF

 3.91 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 206.91 CFS

133.72 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.91 523,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.60 615,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 249 = (Vol / SWD * 1.5)1/2

Width (Ft) 166 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.64 620,010 Sufficient Volume
Tank Area (SF) 41,000 = Length x Width

Construction Cost (Storage Tank) 12,956,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.91 6.05 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.7 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,035,000$                 23,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 206.91 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 923,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 46,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,844,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 133.72 Ref: CSO Statistics

Construction Cost (Screening) 6,604,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.91 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.96 = Peak Vol/DW Time

Construction Cost 8,949,288$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 77,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 154,000$                    
40,820,288$                                                TOTAL CAPITAL COST

Capital Costs - McDonoughs Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 522,742 CF

 3.91 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 206.91 CFS

133.72 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 133.72 206.91                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 14

Construction Cost (Swirl / Vortex) 6,011,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 147.09 227.60 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 83 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,597,000$               103,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 206.91 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 404,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 20,200 = ACH x Volume / 60

Construction Cost (Odor Control) 965,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 133.72 Ref: CSO Statistics

Construction Cost (Screening) 6,604,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 147.09 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 190 91
Passes / Detention (Min) 7 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,403,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 139,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 278,000$                    
44,216,000$                                                TOTAL CAPITAL COST

Capital Costs - McDonoughs Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 522,742 CF

 3.91 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 206.91 CFS

133.72 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 133.72 206.91 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 22,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 212 OK =(Surf Area x 2)1/2

Width (Ft) 106 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.02 269,664

Construction Cost (CSOTF) 16,852,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 133.72 206.91 = Peak Rate
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 17,966,000$               99,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 206.91 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 404,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 20,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 965,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 133.72 Ref: CSO Statistics

Construction Cost (Screening) 6,604,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 133.72 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 181 87
Passes / Detention (Min) 7 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,305,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.02 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.01 = Peak Vol/DW Time

Construction Cost 8,489,622$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 59,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 118,000$                    
61,653,622$                                                

Capital Costs - McDonoughs Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 522,742 CF

 3.91 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 206.91 CFS

133.72 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 133.72 206.91                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,580 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 57 OK =(Surf Area x 2)1/2

Width (Ft) 29 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 23,850,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 147.09 227.60 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 83 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,597,000$               103,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 206.91 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 40,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,000 = ACH x Volume / 60

Construction Cost (Odor Control) 158,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 133.72 Ref: CSO Statistics

Construction Cost (Screening) 6,604,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 147.09 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 190 91
Passes / Detention (Min) 7 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,403,000$                 3,150,000$                 

Construction Cost (Disinfection) 5,553,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 84,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 168,000$                    
64,288,000$                                                

Capital Costs - McDonoughs Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 0
Peak Volume 522,742 CF

 3.91 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 206.91 CFS

133.72 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 133.72 206.91 Ref: CSO Statistics

Construction Cost (Screening) 6,604,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 133.72 206.91 = Peak Flow x % Req Pump
Force Main Diameter (In) 80 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 17,966,000$               99,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 206.91 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 41,400 =CFS x 200
Odor Control Flow Rate (CFM) 2,070 = ACH x Volume / 60

Construction Cost (Odor Control) 162,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 133.72 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 181 87
Passes / Detention (Min) 7 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,305,000$                 2,935,000$                 

Construction Cost (Disinfection) 5,240,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 37,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 74,000$                      
38,400,000$                                                

Capital Costs - McDonoughs Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 431,427 CF

 3.23 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 144.23 CFS

93.21 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,190                          Width of Sewershed along Riverline
Peak Flow (CFS) 51.73 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,312,000$                 
Peak Flow (CFS) 103.46 50% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,671,000$                 
Peak Flow (CFS) 155.18 75% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,085,000$                 
Peak Flow (CFS) 206.91 100% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,313,000$                 

Construction Cost (Consolidation Sewers) 7,381,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 96 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    156,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 209,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 419,000$                    
7,956,000$                                                  

CONSOLIDATION SEWERS

TOTAL CAPITAL COST

Capital Costs - McDonoughs Region 

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 431,427 CF

 3.23 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 144.23 CFS

93.21 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 371 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 55,650,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 161,608 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 323,000$                    
55,973,000$                                                

SEWER SEPARATION
1 Overflows / Year

Capital Costs - McDonoughs Region 

TOTAL CAPITAL COST

SW-E-0053.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 431,427 CF

 3.23 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 144.23 CFS

93.21 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.23 431,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.03 539,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 12.5 Input by Engineer
Tunnel Volume / Ft length (CF) 122.66                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,394                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 12,212,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.23 4.99 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 12 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,923,000$                 21,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 36.06 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 809,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 40,450 = ACH x Volume / 60

Construction Cost (Odor Control) 1,663,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 93.21 Ref: CSO Statistics

Construction Cost (Screening) 4,728,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.23 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.61 = Peak Vol/DW Time

Construction Cost 8,783,415$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 807 250 SF / MGD
Land Required - Odor Control (SF) 2,023 500 SF / 10,000 CFM
Land Required - Screening (SF) 23,303 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 76,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 152,000$                    
34,622,415$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - McDonoughs Region 
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 431,427 CF

 3.23 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 144.23 CFS

93.21 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.23 431,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.80 507,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 226 = (Vol / SWD * 1.5)1/2

Width (Ft) 151 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.83 511,890 Sufficient Volume
Tank Area (SF) 34,000 = Length x Width

Construction Cost (Storage Tank) 3,381,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 93.21 144.23 = Peak Rate
Force Main Diameter (In) 66 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,024,000$               80,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 144.23 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 761,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,810 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 261,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 93.21 Ref: CSO Statistics

Construction Cost (Screening) 4,728,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.23 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.61 = Peak Vol/DW Time

Construction Cost 8,783,415$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 67,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 134,000$                    
38,646,415$                                                

SURFACE STORAGE TANK
Capital Costs - McDonoughs Region 

TOTAL CAPITAL COST

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 431,427 CF

 3.23 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 144.23 CFS

93.21 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.23 431,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.80 507,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 226 = (Vol / SWD * 1.5)1/2

Width (Ft) 151 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.83 511,890 Sufficient Volume
Tank Area (SF) 34,000 = Length x Width

Construction Cost (Storage Tank) 10,852,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.23 4.99 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 12 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,923,000$                 21,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 144.23 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 761,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 38,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,585,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 93.21 Ref: CSO Statistics

Construction Cost (Screening) 4,728,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.23 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.61 = Peak Vol/DW Time

Construction Cost 8,783,415$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 67,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 134,000$                    
36,281,415$                                                

Capital Costs - McDonoughs Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 431,427 CF

 3.23 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 144.23 CFS

93.21 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 93.21 144.23                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 10

Construction Cost (Swirl / Vortex) 4,822,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 102.53 158.65 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 14,161,000$               85,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 144.23 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 288,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 14,400 = ACH x Volume / 60

Construction Cost (Odor Control) 740,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 93.21 Ref: CSO Statistics

Construction Cost (Screening) 4,728,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 102.53 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 159 76
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,006,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 97,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 194,000$                    
34,991,000$                                                

Capital Costs - McDonoughs Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 431,427 CF

 3.23 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 144.23 CFS

93.21 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 93.21 144.23 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 15,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 178 OK =(Surf Area x 2)1/2

Width (Ft) 89 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.42 190,104

Construction Cost (CSOTF) 16,562,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 93.21 144.23 = Peak Rate
Force Main Diameter (In) 66 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,024,000$               80,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 144.23 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 285,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 14,250 = ACH x Volume / 60 

Construction Cost (Odor Control) 734,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 93.21 Ref: CSO Statistics

Construction Cost (Screening) 4,728,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 93.21 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 151 73
Passes 7 15.29 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,898,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.23 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.61 = Peak Vol/DW Time

Construction Cost 8,783,415$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 43,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 86,000$                      
54,150,415$                                                

Capital Costs - McDonoughs Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0053.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 431,427 CF

 3.23 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 144.23 CFS

93.21 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 93.21 144.23                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 48 OK =(Surf Area x 2)1/2

Width (Ft) 24 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 16,611,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 102.53 158.65 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 14,161,000$               85,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 144.23 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 28,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,400 = ACH x Volume / 60

Construction Cost (Odor Control) 119,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 93.21 Ref: CSO Statistics

Construction Cost (Screening) 4,728,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 102.53 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 159 76
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,006,000$                 2,418,000$                 

Construction Cost (Disinfection) 4,424,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 65,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 130,000$                    
48,513,000$                                                

Capital Costs - McDonoughs Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0053.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 80

Number of Overflows / Year 1
Peak Volume 431,427 CF

 3.23 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 144.23 CFS

93.21 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 93.21 144.23 Ref: CSO Statistics

Construction Cost (Screening) 4,728,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 93.21 144.23 = Peak Flow x % Req Pump
Force Main Diameter (In) 66 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,024,000$               80,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 144.23 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 28,800 =CFS x 200
Odor Control Flow Rate (CFM) 1,440 = ACH x Volume / 60

Construction Cost (Odor Control) 122,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 93.21 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 151 73
Passes 7 15.29 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,898,000$                 2,261,000$                 

Construction Cost (Disinfection) 4,159,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 32,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
30,432,000$                                                

Capital Costs - McDonoughs Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 276,007 CF

 2.06 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 116.31 CFS

75.17 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,190                          Width of Sewershed along Riverline
Peak Flow (CFS) 51.73 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,312,000$                 
Peak Flow (CFS) 103.46 50% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,671,000$                 
Peak Flow (CFS) 155.18 75% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,085,000$                 
Peak Flow (CFS) 206.91 100% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,313,000$                 

Construction Cost (Consolidation Sewers) 7,381,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 96 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    156,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 209,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 419,000$                    
7,956,000$                                                  

Capital Costs - McDonoughs Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 276,007 CF

 2.06 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 116.31 CFS

75.17 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 371 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 55,650,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 161,608 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 323,000$                    
55,973,000$                                                

2 Overflows / Year

Capital Costs - McDonoughs Region 
SEWER SEPARATION

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 276,007 CF

 2.06 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 116.31 CFS

75.17 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 2.06 276,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 2.58 345,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 10 Input by Engineer
Tunnel Volume / Ft length (CF) 78.50                          Ref: Tunnel diameter
Tunnel Length (Ft) 4,395                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 9,910,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.06 3.19 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 10 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,721,000$                 19,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 29.08 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 518,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 25,900 = ACH x Volume / 60

Construction Cost (Odor Control) 1,173,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 75.17 Ref: CSO Statistics

Construction Cost (Screening) 3,893,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.06 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.03 = Peak Vol/DW Time

Construction Cost 8,501,142$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 516 250 SF / MGD
Land Required - Odor Control (SF) 1,295 500 SF / 10,000 CFM
Land Required - Screening (SF) 18,792 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 71,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 142,000$                    
30,499,142$                                                

Capital Costs - McDonoughs Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 276,007 CF

 2.06 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 116.31 CFS

75.17 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.06 276,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.43 325,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 181 = (Vol / SWD * 1.5)1/2

Width (Ft) 121 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.46 328,515 Sufficient Volume
Tank Area (SF) 22,000 = Length x Width

Construction Cost (Storage Tank) 2,078,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 75.17 116.31 = Peak Rate
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,822,000$               72,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.31 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 488,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,440 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 184,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 75.17 Ref: CSO Statistics

Construction Cost (Screening) 3,893,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.06 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.03 = Peak Vol/DW Time

Construction Cost 8,501,142$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 50,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 100,000$                    
33,905,142$                                                

SURFACE STORAGE TANK
Capital Costs - McDonoughs Region 

TOTAL CAPITAL COST

2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 276,007 CF

 2.06 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 116.31 CFS

75.17 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.06 276,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.43 325,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 181 = (Vol / SWD * 1.5)1/2

Width (Ft) 121 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.46 328,515 Sufficient Volume
Tank Area (SF) 22,000 = Length x Width

Construction Cost (Storage Tank) 7,272,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.06 3.19 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 10 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,721,000$                 19,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.31 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 488,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 24,400 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,119,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 75.17 Ref: CSO Statistics

Construction Cost (Screening) 3,893,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.06 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.03 = Peak Vol/DW Time

Construction Cost 8,501,142$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 50,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 100,000$                    
30,880,142$                                                

Capital Costs - McDonoughs Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 276,007 CF

 2.06 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 116.31 CFS

75.17 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 75.17 116.31                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 8

Construction Cost (Swirl / Vortex) 4,228,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 82.69 127.94 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 63 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,739,000$               76,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.31 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 231,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 11,550 = ACH x Volume / 60

Construction Cost (Odor Control) 623,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 75.17 Ref: CSO Statistics

Construction Cost (Screening) 3,893,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 82.69 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 143 68
Passes 5 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,765,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 78,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 156,000$                    
30,735,000$                                                

Capital Costs - McDonoughs Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 276,007 CF

 2.06 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 116.31 CFS

75.17 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 75.17 116.31 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 12,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 160 OK =(Surf Area x 2)1/2

Width (Ft) 80 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.15 153,600

Construction Cost (CSOTF) 16,473,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 75.17 116.31 = Peak Rate
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,822,000$               72,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.31 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 230,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 11,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 621,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 75.17 Ref: CSO Statistics

Construction Cost (Screening) 3,893,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 75.17 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 136 65
Passes 5 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,663,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.06 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.03 = Peak Vol/DW Time

Construction Cost 8,501,142$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 35,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
50,370,142$                                                

Capital Costs - McDonoughs Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 276,007 CF

 2.06 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 116.31 CFS

75.17 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 75.17 116.31                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 890 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 43 OK =(Surf Area x 2)1/2

Width (Ft) 22 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 13,493,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 82.69 127.94 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 63 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,739,000$               76,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.31 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,150 = ACH x Volume / 60

Construction Cost (Odor Control) 102,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 75.17 Ref: CSO Statistics

Construction Cost (Screening) 3,893,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 82.69 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 143 68
Passes 5 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,765,000$                 1,884,000$                 

Construction Cost (Disinfection) 3,649,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 57,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 114,000$                    
41,321,000$                                                

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - McDonoughs Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 2
Peak Volume 276,007 CF

 2.06 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 116.31 CFS

75.17 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 75.17 116.31 Ref: CSO Statistics

Construction Cost (Screening) 3,893,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 75.17 116.31 = Peak Flow x % Req Pump
Force Main Diameter (In) 60 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,822,000$               72,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 116.31 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,300 =CFS x 200
Odor Control Flow Rate (CFM) 1,170 = ACH x Volume / 60

Construction Cost (Odor Control) 104,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 75.17 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 136 65
Passes 5 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,663,000$                 1,757,000$                 

Construction Cost (Disinfection) 3,420,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 30,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
26,626,000$                                                

Capital Costs - McDonoughs Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 188,842 CF

 1.41 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 100.29 CFS

64.81 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,190                          Width of Sewershed along Riverline
Peak Flow (CFS) 51.73 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,312,000$                 
Peak Flow (CFS) 103.46 50% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,671,000$                 
Peak Flow (CFS) 155.18 75% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,085,000$                 
Peak Flow (CFS) 206.91 100% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,313,000$                 

Construction Cost (Consolidation Sewers) 7,381,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 96 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    156,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 209,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 419,000$                    
7,956,000$                                                  

Capital Costs - McDonoughs Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 188,842 CF

 1.41 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 100.29 CFS

64.81 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 371 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 55,650,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 161,608 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 323,000$                    
55,973,000$                                                TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - McDonoughs Region 
SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 188,842 CF

 1.41 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 100.29 CFS

64.81 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.41 189,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.77 236,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 8.5 Input by Engineer
Tunnel Volume / Ft length (CF) 56.72                          Ref: Tunnel diameter
Tunnel Length (Ft) 4,161                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 8,277,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.41 2.19 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 8 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,485,000$                 18,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 25.07 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 354,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 17,700 = ACH x Volume / 60

Construction Cost (Odor Control) 870,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 64.81 Ref: CSO Statistics

Construction Cost (Screening) 3,413,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.41 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.71 = Peak Vol/DW Time

Construction Cost 8,342,858$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 5,140,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 353 250 SF / MGD
Land Required - Odor Control (SF) 885 500 SF / 10,000 CFM
Land Required - Screening (SF) 16,203 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 67,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 134,000$                    
27,679,858$                                                TOTAL CAPITAL COST

Capital Costs - McDonoughs Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 188,842 CF

 1.41 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 100.29 CFS

64.81 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.41 189,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.66 222,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 150 = (Vol / SWD * 1.5)1/2

Width (Ft) 100 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.68 225,000 Sufficient Volume
Tank Area (SF) 15,000 = Length x Width

Construction Cost (Storage Tank) 1,374,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 64.81 100.29 = Peak Rate
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,559,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 100.29 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 333,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,670 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 137,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 64.81 Ref: CSO Statistics

Construction Cost (Screening) 3,413,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.41 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.71 = Peak Vol/DW Time

Construction Cost 8,342,858$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 40,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 80,000$                      
31,226,858$                                                

SURFACE STORAGE TANK
Capital Costs - McDonoughs Region 

TOTAL CAPITAL COST

4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 188,842 CF

 1.41 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 100.29 CFS

64.81 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.41 189,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.66 222,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 150 = (Vol / SWD * 1.5)1/2

Width (Ft) 100 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.68 225,000 Sufficient Volume
Tank Area (SF) 15,000 = Length x Width

Construction Cost (Storage Tank) 5,264,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.41 2.19 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 8 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,485,000$                 18,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 100.29 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 333,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 16,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 829,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 64.81 Ref: CSO Statistics

Construction Cost (Screening) 3,413,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.41 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.71 = Peak Vol/DW Time

Construction Cost 8,342,858$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 40,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 80,000$                      
27,686,858$                                                

Capital Costs - McDonoughs Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 188,842 CF

 1.41 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 100.29 CFS

64.81 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 64.81 100.29                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 7

Construction Cost (Swirl / Vortex) 3,862,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 71.30 110.32 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 58 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,350,000$               69,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 100.29 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 202,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 10,100 = ACH x Volume / 60

Construction Cost (Odor Control) 561,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 64.81 Ref: CSO Statistics

Construction Cost (Screening) 3,413,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 71.30 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 132 64
Passes 5 15.32 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,609,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 67,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 134,000$                    
28,253,000$                                                

Capital Costs - McDonoughs Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 188,842 CF

 1.41 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 100.29 CFS

64.81 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 64.81 100.29 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 10,900 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 149 OK =(Surf Area x 2)1/2

Width (Ft) 74 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.99 132,312

Construction Cost (CSOTF) 16,434,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 64.81 100.29 = Peak Rate
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,559,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 100.29 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 198,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 552,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 64.81 Ref: CSO Statistics

Construction Cost (Screening) 3,413,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 64.81 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 126 61
Passes 5 15.33 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,514,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.41 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.71 = Peak Vol/DW Time

Construction Cost 8,342,858$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 31,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
48,197,858$                                                

Capital Costs - McDonoughs Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 188,842 CF

 1.41 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 100.29 CFS

64.81 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 64.81 100.29                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 770 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 40 OK =(Surf Area x 2)1/2

Width (Ft) 20 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 11,732,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 71.30 110.32 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 58 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,350,000$               69,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 100.29 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 950 = ACH x Volume / 60

Construction Cost (Odor Control) 88,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 64.81 Ref: CSO Statistics

Construction Cost (Screening) 3,413,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 71.30 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 132 64
Passes 5 15.32 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,609,000$                 1,697,000$                 

Construction Cost (Disinfection) 3,306,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 52,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 104,000$                    
37,317,000$                                                

Capital Costs - McDonoughs Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 4
Peak Volume 188,842 CF

 1.41 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 100.29 CFS

64.81 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 64.81 100.29 Ref: CSO Statistics

Construction Cost (Screening) 3,413,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 64.81 100.29 = Peak Flow x % Req Pump
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,559,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 100.29 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 20,100 =CFS x 200
Odor Control Flow Rate (CFM) 1,010 = ACH x Volume / 60

Construction Cost (Odor Control) 92,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 64.81 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 126 61
Passes 5 15.33 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,514,000$                 1,587,000$                 

Construction Cost (Disinfection) 3,101,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 29,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
24,544,000$                                                

Capital Costs - McDonoughs Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0053.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 144,910 CF

 1.08 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 97.28 CFS

62.87 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,190                          Width of Sewershed along Riverline
Peak Flow (CFS) 51.73 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,312,000$                 
Peak Flow (CFS) 103.46 50% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,671,000$                 
Peak Flow (CFS) 155.18 75% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,085,000$                 
Peak Flow (CFS) 206.91 100% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,048                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,313,000$                 

Construction Cost (Consolidation Sewers) 7,381,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 96 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    156,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 209,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 419,000$                    
7,956,000$                                                  

Capital Costs - McDonoughs Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST

SW-E-0053.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 144,910 CF

 1.08 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 97.28 CFS

62.87 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 371 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 55,650,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 161,608 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 323,000$                    
55,973,000$                                                

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - McDonoughs Region 

SW-E-0053.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 144,910 CF

 1.08 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 97.28 CFS

62.87 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.08 145,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.35 181,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7.5 Input by Engineer
Tunnel Volume / Ft length (CF) 44.16                          Ref: Tunnel diameter
Tunnel Length (Ft) 4,099                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 4 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 7,500,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.08 1.68 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 7 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,206,000$                 17,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 24.32 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 272,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 13,600 = ACH x Volume / 60

Construction Cost (Odor Control) 708,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 62.87 Ref: CSO Statistics

Construction Cost (Screening) 3,323,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.08 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.54 = Peak Vol/DW Time

Construction Cost 8,263,088$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 1                                 Static Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 4                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 2,568,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 10,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 271 250 SF / MGD
Land Required - Odor Control (SF) 680 500 SF / 10,000 CFM
Land Required - Screening (SF) 15,718 250 SF / MGD
Land Required - Regulator (SF) 40,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 67,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 134,000$                    
23,719,088$                                                

Capital Costs - McDonoughs Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 144,910 CF

 1.08 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 97.28 CFS

62.87 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.08 145,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.28 171,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 132 = (Vol / SWD * 1.5)1/2

Width (Ft) 88 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.30 174,240 Sufficient Volume
Tank Area (SF) 12,000 = Length x Width

Construction Cost (Storage Tank) 1,030,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 62.87 97.28 = Peak Rate
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,322,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 97.28 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 257,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,290 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 112,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 62.87 Ref: CSO Statistics

Construction Cost (Screening) 3,323,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.08 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.54 = Peak Vol/DW Time

Construction Cost 8,263,088$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 35,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
30,441,088$                                                

Capital Costs - McDonoughs Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 144,910 CF

 1.08 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 97.28 CFS

62.87 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.08 145,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.28 171,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 132 = (Vol / SWD * 1.5)1/2

Width (Ft) 88 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.30 174,240 Sufficient Volume
Tank Area (SF) 12,000 = Length x Width

Construction Cost (Storage Tank) 4,252,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.08 1.68 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 7 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,206,000$                 17,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 97.28 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 257,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 12,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 677,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 62.87 Ref: CSO Statistics

Construction Cost (Screening) 3,323,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.08 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.54 = Peak Vol/DW Time

Construction Cost 8,263,088$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 35,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
26,063,088$                                                

Capital Costs - McDonoughs Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 144,910 CF

 1.08 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 97.28 CFS

62.87 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 62.87 97.28                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 7

Construction Cost (Swirl / Vortex) 3,791,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 69.16 107.01 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,089,000$               68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 97.28 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 202,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 10,100 = ACH x Volume / 60

Construction Cost (Odor Control) 561,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 62.87 Ref: CSO Statistics

Construction Cost (Screening) 3,323,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 69.16 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 130 63
Passes 5 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,578,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 65,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 130,000$                    
27,795,000$                                                

Capital Costs - McDonoughs Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 144,910 CF

 1.08 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 97.28 CFS

62.87 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 62.87 97.28 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 10,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 146 OK =(Surf Area x 2)1/2

Width (Ft) 73 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.96 127,896

Construction Cost (CSOTF) 16,427,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 62.87 97.28 = Peak Rate
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,322,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 97.28 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 192,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 539,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 62.87 Ref: CSO Statistics

Construction Cost (Screening) 3,323,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 62.87 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 124 60
Passes 5 15.30 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,485,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.08 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.54 = Peak Vol/DW Time

Construction Cost 8,263,088$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 30,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
47,740,088$                                                

Capital Costs - McDonoughs Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 144,910 CF

 1.08 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 97.28 CFS

62.87 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 62.87 97.28                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 740 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 39 OK =(Surf Area x 2)1/2

Width (Ft) 20 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 11,404,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 69.16 107.01 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,089,000$               68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 97.28 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 950 = ACH x Volume / 60

Construction Cost (Odor Control) 88,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 62.87 Ref: CSO Statistics

Construction Cost (Screening) 3,323,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 69.16 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 130 63
Passes 5 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,578,000$                 1,660,000$                 

Construction Cost (Disinfection) 3,238,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 51,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 102,000$                    
36,567,000$                                                

Capital Costs - McDonoughs Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 80

Number of Overflows / Year 6
Peak Volume 144,910 CF

 1.08 MG
Total Volume 3,846,825 CF

 28.77 MG
Peak Rate 97.28 CFS

62.87 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 62.87 97.28 Ref: CSO Statistics

Construction Cost (Screening) 3,323,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 62.87 97.28 = Peak Flow x % Req Pump
Force Main Diameter (In) 55 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,322,000$                 66,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 97.28 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            7,956,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,500 =CFS x 200
Odor Control Flow Rate (CFM) 980 = ACH x Volume / 60

Construction Cost (Odor Control) 90,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 62.87 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 124 60
Passes 5 15.30 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,485,000$                 1,551,000$                 

Construction Cost (Disinfection) 3,036,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 29,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
24,150,000$                                                

Capital Costs - McDonoughs Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

McDonoughs 
Region Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 3.91 $46,744 20 10.910 $509,979
Length (ft) 4251
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 133.72 $21,784 20 10.910 $237,661
Odor Control O&M Capacity (cfm) 49,050 $171,675 20 10.910 $1,872,964
Reserve / Replace 10% Gravity / 15% Pump $31,526

Total Annual O&M $404,000 Total PW O&M $5,020,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 133.72 $494,999 20 10.910 $5,400,406

No. Events / Yr 80
Const Cost ($) $4,168,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 134 $21,784 20 10.910 $237,661
Odor Control O&M Capacity (cfm) 4,620 $16,170 20 10.910 $176,414
Reserve / Replace 10% Gravity / 15% Pump $92,091

Total Annual O&M $593,000 Total PW O&M $6,769,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 3.91 $46,744 20 10.910 $509,979

No. Events / Yr 80
Const Cost ($) $12,956,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 134 $21,784 20 10.910 $237,661
Odor Control O&M Capacity (cfm) 46,150 $161,525 20 10.910 $1,762,228
Reserve / Replace 10% Gravity / 15% Pump $31,281

Total Annual O&M $312,000 Total PW O&M $3,722,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $1,181,02150

Tunnel Maintenance $1,360 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$19,701

$862,817

Tank O&M $81,542

Tunnel Storage

Tank O&M $59,572 14.48450
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Operation and Maintenance Costs

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 133.72 $494,999 20 10.910 $5,400,406
Sed. Basin O&M Flow Rate (mgd) 133.72 $15,044 50 14.484 $217,887
Screening O&M Flow Rate (mgd) 133.72 $21,784 20 10.910 $237,661
Disinfection O&M Flow Rate (mgd) 133.72 $317,372 20 10.910 $3,462,506
Odor Control O&M Capacity (cfm) 20,200.00 $70,700 20 10.910 $771,333
Reserve / Replace 10% Gravity / 15% Pump $100,159

Total Annual O&M $920,000 Total PW O&M $10,190,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 147.09 $527,544 20 10.910 $5,755,470
HREP O&M Flow Rate (mgd) 133.72 $414,597 20 10.910 $4,523,228
Screening O&M Flow Rate (mgd) 133.72 $21,784 20 10.910 $237,661
Disinfection O&M Flow Rate (mgd) 147.09 $336,345 20 10.910 $3,669,501
Odor Control O&M Capacity (cfm) 2,000.00 $7,000 20 10.910 $76,370
Reserve / Replace 10% Gravity / 15% Pump $169,757

Total Annual O&M $1,308,000 Total PW O&M $14,432,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 147.09 $527,544 20 10.910 $5,755,470
Swirl / Vortex O&M Flow Rate (mgd) 133.72 $15,044 20 10.910 $164,126
Screening O&M Flow Rate (mgd) 133.72 $21,784 20 10.910 $237,661
Disinfection O&M Flow Rate (mgd) 147.09 $336,345 20 10.910 $3,669,501
Odor Control O&M Capacity (cfm) 20,200.00 $70,700 20 10.910 $771,333
Reserve / Replace 10% Gravity / 15% Pump $115,255

Total Annual O&M $972,000 Total PW O&M $10,713,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 133.72 $494,999 20 10.910 $5,400,406
Screening O&M Flow Rate (mgd) 133.72 $21,784 20 10.910 $237,661
Disinfection O&M Flow Rate (mgd) 133.72 $317,372 20 10.910 $3,462,506
Odor Control O&M Capacity (cfm) 2,070.00 $7,245 20 10.910 $79,043
Reserve / Replace 10% Gravity / 15% Pump $97,974

Total Annual O&M $842,000 Total PW O&M $9,278,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)
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Operation and Maintenance Costs

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 3.23 $41,117 20 10.910 $448,586

Length (ft) 4394
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 93.21 $16,748 20 10.910 $182,721
Odor Control O&M Capacity (cfm) 40,450 $141,575 20 10.910 $1,544,575
Reserve / Replace 10% Gravity / 15% Pump $25,229

Total Annual O&M $363,000 Total PW O&M $4,569,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 93.21 $388,952 20 10.910 $4,243,439

No. Events / Yr 80
Const Cost ($) $3,381,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 93 $16,748 20 10.910 $182,721
Odor Control O&M Capacity (cfm) 3,810 $13,335 20 10.910 $145,484
Reserve / Replace 10% Gravity / 15% Pump $66,708

Total Annual O&M $477,000 Total PW O&M $5,473,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 3.23 $41,117 20 10.910 $448,586

No. Events / Yr 80
Const Cost ($) $10,852,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 93 $16,748 20 10.910 $182,721
Odor Control O&M Capacity (cfm) 38,050 $133,175 20 10.910 $1,452,931
Reserve / Replace 10% Gravity / 15% Pump $25,017

Total Annual O&M $268,000 Total PW O&M $3,214,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$57,605 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,406 50 14.484 $20,367

Tank O&M

Tank O&M $76,282

14.484 $834,320

14.484 $1,104,837
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Operation and Maintenance Costs

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 93.21 $388,952 20 10.910 $4,243,439
Sed. Basin O&M Flow Rate (mgd) 93.21 $10,486 50 14.484 $151,882
Screening O&M Flow Rate (mgd) 93.21 $16,748 20 10.910 $182,721
Disinfection O&M Flow Rate (mgd) 93.21 $254,736 20 10.910 $2,779,158
Odor Control O&M Capacity (cfm) 14,250.00 $49,875 20 10.910 $544,133
Reserve / Replace 10% Gravity / 15% Pump $73,157

Total Annual O&M $721,000 Total PW O&M $7,974,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 102.53 $414,524 20 10.910 $4,522,436
HREP O&M Flow Rate (mgd) 93.21 $335,317 20 10.910 $3,658,290
Screening O&M Flow Rate (mgd) 93.21 $16,748 20 10.910 $182,721
Disinfection O&M Flow Rate (mgd) 102.53 $269,965 20 10.910 $2,945,301
Odor Control O&M Capacity (cfm) 1,400.00 $4,900 20 10.910 $53,459
Reserve / Replace 10% Gravity / 15% Pump $121,599

Total Annual O&M $1,042,000 Total PW O&M $11,484,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 102.53 $414,524 20 10.910 $4,522,436
Swirl / Vortex O&M Flow Rate (mgd) 93.21 $10,486 20 10.910 $114,407
Screening O&M Flow Rate (mgd) 93.21 $16,748 20 10.910 $182,721
Disinfection O&M Flow Rate (mgd) 102.53 $269,965 20 10.910 $2,945,301
Odor Control O&M Capacity (cfm) 14,400.00 $50,400 20 10.910 $549,861
Reserve / Replace 10% Gravity / 15% Pump $84,664

Total Annual O&M $763,000 Total PW O&M $8,399,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 93.21 $388,952 20 10.910 $4,243,439
Screening O&M Flow Rate (mgd) 93.21 $16,748 20 10.910 $182,721
Disinfection O&M Flow Rate (mgd) 93.21 $254,736 20 10.910 $2,779,158
Odor Control O&M Capacity (cfm) 1,440.00 $5,040 20 10.910 $54,986
Reserve / Replace 10% Gravity / 15% Pump $71,492

Total Annual O&M $666,000 Total PW O&M $7,332,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)
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Operation and Maintenance Costs

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 2.06 $30,509 20 10.910 $332,846

Length (ft) 4395
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 75.17 $14,698 20 10.910 $160,352
Odor Control O&M Capacity (cfm) 25,900 $90,650 20 10.910 $988,986
Reserve / Replace 10% Gravity / 15% Pump $20,801

Total Annual O&M $300,000 Total PW O&M $3,871,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 75.17 $336,874 20 10.910 $3,675,273

No. Events / Yr 80
Const Cost ($) $2,078,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 75 $14,698 20 10.910 $160,352
Odor Control O&M Capacity (cfm) 2,440 $8,540 20 10.910 $93,171
Reserve / Replace 10% Gravity / 15% Pump $55,243

Total Annual O&M $415,000 Total PW O&M $4,771,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 2.06 $30,509 20 10.910 $332,846

No. Events / Yr 80
Const Cost ($) $7,272,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 75 $14,698 20 10.910 $160,352
Odor Control O&M Capacity (cfm) 24,400 $85,400 20 10.910 $931,709
Reserve / Replace 10% Gravity / 15% Pump $20,654

Total Annual O&M $198,000 Total PW O&M $2,421,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,406 50 14.484 $20,369

$975,209

Tank O&M $54,347 50

Tank O&M $67,332 50 14.484

$787,140
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Operation and Maintenance Costs

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 75.17 $336,874 20 10.910 $3,675,273
Sed. Basin O&M Flow Rate (mgd) 75.17 $8,456 50 14.484 $122,480
Screening O&M Flow Rate (mgd) 75.17 $14,698 20 10.910 $160,352
Disinfection O&M Flow Rate (mgd) 75.17 $223,443 20 10.910 $2,437,747
Odor Control O&M Capacity (cfm) 11,500.00 $40,250 20 10.910 $439,125
Reserve / Replace 10% Gravity / 15% Pump $60,955

Total Annual O&M $624,000 Total PW O&M $6,896,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 82.69 $359,023 20 10.910 $3,916,915
HREP O&M Flow Rate (mgd) 75.17 $295,463 20 10.910 $3,223,481
Screening O&M Flow Rate (mgd) 75.17 $14,698 20 10.910 $160,352
Disinfection O&M Flow Rate (mgd) 82.69 $236,801 20 10.910 $2,583,480
Odor Control O&M Capacity (cfm) 1,150.00 $4,025 20 10.910 $43,913
Reserve / Replace 10% Gravity / 15% Pump $100,263

Total Annual O&M $911,000 Total PW O&M $10,028,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 82.69 $359,023 20 10.910 $3,916,915
Swirl / Vortex O&M Flow Rate (mgd) 75.17 $8,456 20 10.910 $92,259
Screening O&M Flow Rate (mgd) 75.17 $14,698 20 10.910 $160,352
Disinfection O&M Flow Rate (mgd) 82.69 $236,801 20 10.910 $2,583,480
Odor Control O&M Capacity (cfm) 11,550.00 $40,425 20 10.910 $441,034
Reserve / Replace 10% Gravity / 15% Pump $70,730

Total Annual O&M $660,000 Total PW O&M $7,265,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 75.17 $336,874 20 10.910 $3,675,273
Screening O&M Flow Rate (mgd) 75.17 $14,698 20 10.910 $160,352
Disinfection O&M Flow Rate (mgd) 75.17 $223,443 20 10.910 $2,437,747
Odor Control O&M Capacity (cfm) 1,170.00 $4,095 20 10.910 $44,676
Reserve / Replace 10% Gravity / 15% Pump $59,549

Total Annual O&M $580,000 Total PW O&M $6,378,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)
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Operation and Maintenance Costs

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.41 $23,676 20 10.910 $258,301

Length (ft) 4161
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 64.81 $13,575 20 10.910 $148,102
Odor Control O&M Capacity (cfm) 17,700 $61,950 20 10.910 $675,871
Reserve / Replace 10% Gravity / 15% Pump $17,709

Total Annual O&M $263,000 Total PW O&M $3,467,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 64.81 $305,115 20 10.910 $3,328,781

No. Events / Yr 80
Const Cost ($) $1,374,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 65 $13,575 20 10.910 $148,102
Odor Control O&M Capacity (cfm) 1,670 $5,845 20 10.910 $63,769
Reserve / Replace 10% Gravity / 15% Pump $48,657

Total Annual O&M $378,000 Total PW O&M $4,351,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.41 $23,676 20 10.910 $258,301

No. Events / Yr 80
Const Cost ($) $5,264,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 65 $13,575 20 10.910 $148,102
Odor Control O&M Capacity (cfm) 16,650 $58,275 20 10.910 $635,777
Reserve / Replace 10% Gravity / 15% Pump $17,597

Total Annual O&M $158,000 Total PW O&M $1,962,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $52,587

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,332 50 14.484 $19,285

Tank O&M $62,312

Surface Storage Tank

50

$761,649

14.484 $902,502

50
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Operation and Maintenance Costs

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 64.81 $305,115 20 10.910 $3,328,781
Sed. Basin O&M Flow Rate (mgd) 64.81 $7,292 50 14.484 $105,608
Screening O&M Flow Rate (mgd) 64.81 $13,575 20 10.910 $148,102
Disinfection O&M Flow Rate (mgd) 64.81 $204,152 20 10.910 $2,227,284
Odor Control O&M Capacity (cfm) 9,900.00 $34,650 20 10.910 $378,029
Reserve / Replace 10% Gravity / 15% Pump $53,904

Total Annual O&M $565,000 Total PW O&M $6,242,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 71.30 $325,175 20 10.910 $3,547,642
HREP O&M Flow Rate (mgd) 64.81 $270,800 20 10.910 $2,954,406
Screening O&M Flow Rate (mgd) 64.81 $13,575 20 10.910 $148,102
Disinfection O&M Flow Rate (mgd) 71.30 $216,356 20 10.910 $2,360,435
Odor Control O&M Capacity (cfm) 950.00 $3,325 20 10.910 $36,276
Reserve / Replace 10% Gravity / 15% Pump $88,038

Total Annual O&M $830,000 Total PW O&M $9,135,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 71.30 $325,175 20 10.910 $3,547,642
Swirl / Vortex O&M Flow Rate (mgd) 64.81 $7,292 20 10.910 $79,550
Screening O&M Flow Rate (mgd) 64.81 $13,575 20 10.910 $148,102
Disinfection O&M Flow Rate (mgd) 71.30 $216,356 20 10.910 $2,360,435
Odor Control O&M Capacity (cfm) 10,100.00 $35,350 20 10.910 $385,666
Reserve / Replace 10% Gravity / 15% Pump $62,666

Total Annual O&M $598,000 Total PW O&M $6,584,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 64.81 $305,115 20 10.910 $3,328,781
Screening O&M Flow Rate (mgd) 64.81 $13,575 20 10.910 $148,102
Disinfection O&M Flow Rate (mgd) 64.81 $204,152 20 10.910 $2,227,284
Odor Control O&M Capacity (cfm) 1,010.00 $3,535 20 10.910 $38,567
Reserve / Replace 10% Gravity / 15% Pump $52,652

Total Annual O&M $527,000 Total PW O&M $5,795,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)
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Operation and Maintenance Costs

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.08 $19,837 20 10.910 $216,418

Length (ft) 4099
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 4 $162,066 50 14.484 $2,347,298
Screening O&M Flow Rate (mgd) 62.87 $13,369 20 10.910 $145,851
Odor Control O&M Capacity (cfm) 13,600 $47,600 20 10.910 $519,313
Reserve / Replace 10% Gravity / 15% Pump $15,885

Total Annual O&M $245,000 Total PW O&M $3,264,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 62.87 $298,974 20 10.910 $3,261,783

No. Events / Yr 80
Const Cost ($) $1,030,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 63 $13,369 20 10.910 $145,851
Odor Control O&M Capacity (cfm) 1,290 $4,515 20 10.910 $49,258
Reserve / Replace 10% Gravity / 15% Pump $47,377

Total Annual O&M $369,000 Total PW O&M $4,253,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.08 $19,837 20 10.910 $216,418

No. Events / Yr 80
Const Cost ($) $4,252,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 63 $13,369 20 10.910 $145,851
Odor Control O&M Capacity (cfm) 12,850 $44,975 20 10.910 $490,675
Reserve / Replace 10% Gravity / 15% Pump $15,800

Total Annual O&M $138,000 Total PW O&M $1,735,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$865,858

Tank O&M $51,727

50

14.484 $749,19350

Tank O&M $59,782

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,312 50 14.484 $18,998
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Operation and Maintenance Costs

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 62.87 $298,974 20 10.910 $3,261,783
Sed. Basin O&M Flow Rate (mgd) 62.87 $7,073 50 14.484 $102,442
Screening O&M Flow Rate (mgd) 62.87 $13,369 20 10.910 $145,851
Disinfection O&M Flow Rate (mgd) 62.87 $200,402 20 10.910 $2,186,371
Odor Control O&M Capacity (cfm) 9,600.00 $33,600 20 10.910 $366,574
Reserve / Replace 10% Gravity / 15% Pump $52,578

Total Annual O&M $554,000 Total PW O&M $6,116,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 69.16 $318,630 20 10.910 $3,476,238
HREP O&M Flow Rate (mgd) 62.87 $265,996 20 10.910 $2,902,000
Screening O&M Flow Rate (mgd) 62.87 $13,369 20 10.910 $145,851
Disinfection O&M Flow Rate (mgd) 69.16 $212,382 20 10.910 $2,317,076
Odor Control O&M Capacity (cfm) 950.00 $3,325 20 10.910 $36,276
Reserve / Replace 10% Gravity / 15% Pump $85,752

Total Annual O&M $814,000 Total PW O&M $8,963,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 69.16 $318,630 20 10.910 $3,476,238
Swirl / Vortex O&M Flow Rate (mgd) 62.87 $7,073 20 10.910 $77,166
Screening O&M Flow Rate (mgd) 62.87 $13,369 20 10.910 $145,851
Disinfection O&M Flow Rate (mgd) 69.16 $212,382 20 10.910 $2,317,076
Odor Control O&M Capacity (cfm) 10,100.00 $35,350 20 10.910 $385,666
Reserve / Replace 10% Gravity / 15% Pump $61,176

Total Annual O&M $587,000 Total PW O&M $6,463,000

McDonoughs Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 62.87 $298,974 20 10.910 $3,261,783
Screening O&M Flow Rate (mgd) 62.87 $13,369 20 10.910 $145,851
Disinfection O&M Flow Rate (mgd) 62.87 $200,402 20 10.910 $2,186,371
Odor Control O&M Capacity (cfm) 980.00 $3,430 20 10.910 $37,421
Reserve / Replace 10% Gravity / 15% Pump $51,356

Total Annual O&M $517,000 Total PW O&M $5,683,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $56.0 $56,012,000 $0
1 $56.0 $56,012,000 $0
2 $56.0 $56,012,000 $0
4 $56.0 $56,012,000 $0
6 $56.0 $56,012,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $44.5 $40,820,288 $3,722,000
1 $39.5 $36,281,415 $3,214,000
2 $33.3 $30,880,142 $2,421,000
4 $29.6 $27,686,858 $1,962,000
6 $27.8 $26,063,088 $1,735,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $43.3 $38,249,288 $5,020,000
1 $39.2 $34,622,415 $4,569,000
2 $34.4 $30,499,142 $3,871,000
4 $31.1 $27,679,858 $3,467,000
6 $27.0 $23,719,088 $3,264,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $53.3 $46,499,288 $6,769,000
1 $44.1 $38,646,415 $5,473,000
2 $38.7 $33,905,142 $4,771,000
4 $35.6 $31,226,858 $4,351,000
6 $34.7 $30,441,088 $4,253,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $54.9 $44,216,000 $10,713,000
1 $43.4 $34,991,000 $8,399,000
2 $38.0 $30,735,000 $7,265,000
4 $34.8 $28,253,000 $6,584,000
6 $34.3 $27,795,000 $6,463,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $78.7 $64,288,000 $14,432,000
1 $60.0 $48,513,000 $11,484,000
2 $51.3 $41,321,000 $10,028,000
4 $46.5 $37,317,000 $9,135,000
6 $45.5 $36,567,000 $8,963,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $71.8 $61,653,622 $10,190,000
1 $62.1 $54,150,415 $7,974,000
2 $57.3 $50,370,142 $6,896,000
4 $54.4 $48,197,858 $6,242,000
6 $53.9 $47,740,088 $6,116,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $47.7 $38,400,000 $9,278,000
1 $37.8 $30,432,000 $7,332,000
2 $33.0 $26,626,000 $6,378,000
4 $30.3 $24,544,000 $5,795,000
6 $29.8 $24,150,000 $5,683,000
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Cost Summary

Figure 3 – McDonoughs Region Alternative Costs
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Exceedance Summary

Region Name McDonoughs Results Summary

Structures within Region Number of Events: 80
Model ID McDonoughs.1 Peak Volume: 522,742 ft3

Structure Type Regional 3.91 MG
PWSA Sewershed N/A Total Volume: 3,846,825 ft3

Stream of Discharge Saw Mill Run 28.78 MG
NPDES Permit Number N/A Peak Rate: 206.91 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 1:20 2554 1/6/2005 10:30 522741.94 3910.371 0 19.83 23

8/20/2005 18:15 124 8/20/2005 19:00 431426.97 3227.289 1 206.91 0

5/13/2005 22:30 135 5/13/2005 22:45 276007.21 2064.672 2 116.31 2

10/21/2005 18:55 1349 10/22/2005 6:45 231214.69 1729.601 3 144.23 1

7/5/2005 16:30 115 7/5/2005 16:45 188842.19 1412.634 4 100.29 4

3/28/2005 8:55 686 3/28/2005 19:15 151671.34 1134.577 5 35.46 12

11/29/2005 6:35 453 11/29/2005 7:00 144909.74 1083.997 6 20.47 22

7/26/2005 19:45 55 7/26/2005 20:15 135918.97 1016.742 7 109.77 3

1/11/2005 8:35 1044 1/12/2005 1:15 122695.33 917.822 8 15.99 26

11/14/2005 21:40 584 11/15/2005 3:00 113000.79 845.302 9 19.57 24

5/11/2005 22:30 107 5/11/2005 22:45 108857.63 814.310 10 97.28 6

9/16/2005 21:15 54 9/16/2005 21:45 91636.72 685.488 11 75.93 7

7/15/2005 17:15 65 7/15/2005 17:45 84771.68 634.135 12 59.39 8

7/17/2005 16:15 72 7/17/2005 16:30 80937.57 605.453 13 100.27 5

4/23/2005 3:35 71 4/23/2005 4:00 70874.78 530.179 14 35.09 14

8/29/2005 11:15 164 8/29/2005 13:30 68027.59 508.880 15 57.28 9

2/9/2005 15:00 148 2/9/2005 16:45 61888.46 462.957 16 30.26 16

9/29/2005 5:05 127 9/29/2005 5:45 56719.08 424.287 17 39.33 11

1/3/2005 8:00 1093 1/3/2005 13:45 56407.14 421.954 18 6.70 44

7/21/2005 14:35 85 7/21/2005 15:15 56322.18 421.318 19 24.51 19

1/13/2005 22:45 274 1/14/2005 2:20 52443.84 392.306 20 9.17 37

1/8/2005 1:32 392 1/8/2005 5:30 48202.86 360.581 21 14.31 28

2/20/2005 15:33 674 2/20/2005 20:30 46619.97 348.741 22 22.99 20

4/1/2005 19:15 998 4/2/2005 6:45 42116.89 315.055 23 10.78 35

11/16/2005 4:00 483 11/16/2005 4:15 41994.25 314.138 24 48.08 10

12/15/2005 8:42 730 12/15/2005 14:00 41126.44 307.646 25 13.32 31

2/14/2005 4:36 1053 2/14/2005 9:45 40299.64 301.461 26 4.41 54

8/27/2005 15:00 49 8/27/2005 15:30 39400.40 294.735 27 28.87 17

5/28/2005 8:15 104 5/28/2005 9:30 38171.40 285.541 28 12.13 32

9/26/2005 5:25 284 9/26/2005 5:45 37999.48 284.255 29 17.55 25

10/7/2005 8:35 175 10/7/2005 10:45 29489.39 220.595 30 15.96 27

10/25/2005 1:06 1267 10/25/2005 2:30 28367.13 212.200 31 5.65 46

7/12/2005 19:45 44 7/12/2005 20:00 26868.90 200.993 32 35.25 13

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

CSO 139A001, CSO 139B001,CSO 139B002, 
CSO 139B003, CSO 097L001

Region 1
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

7/25/2005 13:30 234 7/25/2005 17:00 26414.63 197.595 33 33.46 15

8/8/2005 8:20 73 8/8/2005 9:00 23555.28 176.205 34 22.01 21

5/23/2005 16:30 33 5/23/2005 16:45 18594.38 139.095 35 28.02 18

5/14/2005 6:56 178 5/14/2005 9:30 18026.91 134.850 36 13.46 30

3/27/2005 16:40 89 3/27/2005 17:00 17030.43 127.396 37 10.89 34

4/22/2005 15:50 187 4/22/2005 18:00 15766.23 117.939 38 7.67 41

5/20/2005 2:05 467 5/20/2005 6:15 13178.55 98.582 39 6.93 42

3/23/2005 2:20 212 3/23/2005 2:45 13129.71 98.217 40 4.80 50

3/23/2005 12:00 143 3/23/2005 12:30 12493.39 93.457 41 4.74 51

6/3/2005 6:30 193 6/3/2005 9:00 11447.94 85.636 42 9.15 38

11/1/2005 15:06 163 11/1/2005 16:30 10530.84 78.776 43 5.43 48

6/14/2005 19:05 40 6/14/2005 19:15 9675.13 72.375 44 14.12 29

4/30/2005 5:16 98 4/30/2005 5:35 8717.81 65.214 45 3.92 55

8/26/2005 19:55 439 8/26/2005 22:45 8601.65 64.345 46 7.91 40

10/21/2005 7:15 55 10/21/2005 7:45 8379.49 62.683 47 5.62 47

1/30/2005 13:41 66 1/30/2005 14:00 6875.66 51.433 48 6.52 45

5/7/2005 13:15 39 5/7/2005 13:30 6751.17 50.502 49 9.28 36

6/11/2005 17:35 30 6/11/2005 17:45 5782.22 43.254 50 8.97 39

6/6/2005 9:50 25 6/6/2005 10:00 5316.57 39.771 51 11.67 33

4/27/2005 0:10 61 4/27/2005 0:45 4603.24 34.435 52 4.69 53

2/16/2005 7:40 193 2/16/2005 8:00 4374.73 32.725 53 2.94 57

12/25/2005 10:57 153 12/25/2005 12:45 4158.64 31.109 54 2.67 58

5/30/2005 19:50 44 5/30/2005 20:00 4108.11 30.731 55 6.78 43

5/14/2005 16:31 48 5/14/2005 17:00 3412.50 25.527 56 4.73 52

10/24/2005 11:40 401 10/24/2005 14:15 3262.82 24.408 57 0.95 65

6/16/2005 13:00 29 6/16/2005 13:15 2786.16 20.842 58 5.19 49

8/5/2005 11:15 36 8/5/2005 11:30 2428.43 18.166 59 3.61 56

11/8/2005 14:40 58 11/8/2005 15:00 2032.67 15.205 60 2.39 59

4/3/2005 1:50 284 4/3/2005 2:00 1387.10 10.376 61 1.53 61

5/28/2005 17:47 62 5/28/2005 18:30 889.20 6.652 62 1.05 64

7/12/2005 12:20 23 7/12/2005 12:30 842.54 6.303 63 1.18 62

6/22/2005 5:25 18 6/22/2005 5:30 684.09 5.117 64 1.12 63

6/29/2005 20:40 15 6/29/2005 20:45 659.37 4.932 65 1.83 60

4/25/2005 6:30 64 4/25/2005 6:45 519.16 3.884 66 0.20 70

10/24/2005 2:22 48 10/24/2005 2:45 381.75 2.856 67 0.25 69

4/20/2005 20:35 84 4/20/2005 20:40 357.32 2.673 68 0.30 67

11/24/2005 8:00 222 11/24/2005 8:15 325.35 2.434 69 0.15 74

3/7/2005 21:55 44 3/7/2005 22:00 290.65 2.174 70 0.15 73

11/23/2005 19:31 52 11/23/2005 20:10 252.28 1.887 71 0.16 72

8/16/2005 7:56 29 8/16/2005 8:10 199.57 1.493 72 0.16 71

12/26/2005 11:40 22 12/26/2005 11:45 169.02 1.264 73 0.27 68

1/26/2005 3:25 27 1/26/2005 3:45 130.49 0.976 74 0.11 76

9/23/2005 3:00 9 9/23/2005 3:05 122.41 0.916 75 0.41 66

12/16/2005 14:35 19 12/16/2005 14:40 99.04 0.741 76 0.12 75

3/20/2005 7:01 13 3/20/2005 7:05 51.53 0.385 77 0.10 77

10/26/2005 10:55 12 10/26/2005 11:00 40.09 0.300 78 0.08 78

11/9/2005 5:13 8 11/9/2005 5:15 16.33 0.122 79 0.04 79
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Exceedance Summary

Region Name McDonoughs Results Summary

Structures within Region Number of Events: 80
Model ID McDonoughs.1 Peak Volume: 522,742 ft3

Structure Type Regional 3.91 MG
PWSA Sewershed N/A Total Volume: 3,846,825 ft3

Stream of Discharge Saw Mill Run 28.78 MG
NPDES Permit Number N/A Peak Rate: 206.91 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

CSO 139A001, CSO 139B001,CSO 139B002, 
CSO 139B003, CSO 097L001

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - McDonoughs Region CSO Volume
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Figure 2 - McDonoughs Region CSO Peak Overflow Rate
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E.4.6 139A001 TO 097L001 – McDONOUGHS RUN – NPDES# 139A001, 139B001, 

139B002, 139B003, AND 097L001 

Description of Outfalls 
 
The McDonoughs Run Sewershed is located in portions of the Brookline section in the City of 
Pittsburgh and in portions of Baldwin Township, Dormont Borough and the Municipality of 
Mount Lebanon.  It consists of approximately 1,068 acres of combined sewers that contribute 
flow to six (6) PWSA outfalls.  Outfalls CSO139A001, CSO139B001, CSO139B002, CSO 
139B003, and CSO 097L001 have been consolidated into a group for evaluation.  These outfalls 
currently convey overflows from each of the respective PWSA diversion chambers to 
McDonough’s Run and subsequently to Saw Mill Run.  The CSO139A001 tributary area consists 
of 228 acres of combined sewers, the CSO139B001 tributary area consists of 18 acres of 
combined sewers, the CSO139B002 tributary area consists of 52 acres of combined sewers, the 
CSO139B003 tributary area consists of 22 acres, and the CSO097L001 tributary area consists of 
51 acres.   The McDonoughs Run Sewershed is comprised of approximately 409 manholes and 
105,281 linear feet (19.9 miles) of mostly combined sewer up to 54 inches in diameter.   
 
 

Attachment 1, Tributary Area Map, shows the CSO locations and the tributary areas.   

 

Outfalls 139A001 to 097L001 typically experience 80 overflow events during the Typical Year 

Baseline Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from all the outfalls is approximately 3.91 MG.  The 

peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from the outfalls is approximately 206.91 CFS.  Figures 1 and 2 illustrate the CSO volume and 

peak flow characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 
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Figure 1 - 139A001 to 097L001 CSO Volume
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Figure 2 - 139A001 to 097L001 CSO Peak Overflow Rate
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A necessary component of all storage and treatment alternatives would be the construction of 

consolidation sewers.  The sewers are required to convey CSOs from outfalls 097L001, 

139B003, 139B002, and 139B001 to the vicinity of the diversion chamber 139A001.  Space is 

extremely limited in the vicinity of the intersection of McNeilly Road and Sussex Avenue.  The 

site is generally bounded by McNeilly Road and private development to the north and 

SW-E-0054.pdf
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McDonough’s Run and steep slopes to the south, east and west.  The largest CSO volume and 

flow rate is from outfall 139A001, which is upstream of the other outfalls in this group of 

consolidated outfalls.  Space is also limited at the other outfall locations in this consolidation. 

 
Description of Consolidated Outfall Alternatives 
 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the 

outfalls.  Attachment 2 identifies the alternatives that have been brought forward to be included 

in this more detailed evaluation.  The following paragraphs describe these CSO control 

alternatives in more detail.   

 
 

Collection System Alternatives 

CS4-139A001 to 097L001: Sewer Separation 

• Perform complete sewer separation of the tributary areas. The separation of sanitary and 

storm sewers such that the drainage area is served by independent sanitary and stormwater 

sewer systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2-139A001 to 097L001: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

 S4-139A001 to 097L001: Surface Storage  
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• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1-139A001 to 097L001: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2-139A001 to 097L001: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

T3-139A001 to 097L001: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures. 

T4-139A001 to 097L001: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

SW-E-0054.pdf
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Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

 

Figure32 – 139A001 to 097L001 Alternative Costs, illustrate the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 

Figure 3 – McDonoughs Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 
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Recommendations 

Based upon the above, for control levels 0, it is recommended that Alternative S3-139A001 to 

097L001: Tunnel Storage be carried forward and re-evaluated with the results of the system-

wide alternatives analyses.  For control levels 1, 2, 4, and 6 it is recommended that Alternative 

S2-139A001 to 097L001: Sub-Surface Storage be carried forward and re-evaluated with the 

results of the system-wide alternatives analyses.   

 

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended alternative. 

 

Significant Issues 

There appears to be space available in an existing parking area for facilities associated with a 

tunnel.  However, due to the location, it may be difficult to convey flows to the site by gravity. 

 

 

 

 

 

 

 

 

 

 

Attachment 1 - Tributary Area Map
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

Regulator optimization will not be evaluated. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will not be evaluated. 

Sewer separation 
Y 

Sewer separation will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will not be evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated.   
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with all storage and 
treatment alternatives.  

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with all treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Other: Sidestream Elevated 
Pool Aeration N 

Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
Alternative Scoring Sheet - McDonoughs Region - 0 Overflows / Year
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Alternative Scoring Sheet - McDonoughs Region - 1 Overflow / Year
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Alternative Scoring Sheet - McDonoughs Region - 2 Overflows / Year

0.564

0.772

0.769

0.608

0.478

0.230

0.348

0.533

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
es

Alternative Scores

Alternative Scoring Sheet - McDonoughs Region - 4 Overflows / Year
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Alternative Scoring Sheet - McDonoughs Region - 6 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1

5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

5 5 5

1

5

55
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

21 5 4 4
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

2 2 2 2 2

2 2 2 2

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

3 3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

21 5 4 4
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3

SW-E-0055.pdf



Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

3 3 3

1

5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 5 4
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

44 4 4 4
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

1 1 1

1

Actual Scores

1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

2 2 2 2 2
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3

SW-E-0055.pdf



Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 2
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.586

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.536

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.779

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.725

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.725

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.652

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.542

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.785

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.700

S3-Tunnel

S3-Tunnel

S3-Tunnel

SW-E-0055.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.732

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.594

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.546

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.656

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.640

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.640

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.603

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.510

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.380

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.572

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
0.510 0.230 0.380

Alternative Scoring Sheet - S-31 to S-36 Region - 0 Overflows / Year
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Alternative Scoring Sheet - S-31 to S-36 Region - 1 Overflow / Year
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Alternative Scoring Sheet - S-31 to S-36 Region - 2 Overflows / Year
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Alternative Scoring Sheet - S-31 to S-36 Region - 4 Overflows / Year
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Alternative Scoring Sheet - S-31 to S-36 Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 0
Peak Volume 1,991,042 CF

 14.89 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 201.19 CFS

130.03 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 7,115                          Input by Engineer
Peak Flow (CFS) 50.30 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,229,000$                 
Peak Flow (CFS) 100.60 50% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,838,000$                 
Peak Flow (CFS) 150.89 75% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,541,000$                 
Peak Flow (CFS) 201.19 100% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,928,000$                 

Construction Cost (Consolidation Sewers) 12,536,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 96 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    156,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 355,750                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 712,000$                    
13,404,000$                                                

Capital Costs - S-31 to S-36 Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 0
Peak Volume 1,991,042 CF

 14.89 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 201.19 CFS

130.03 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                               695 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                                 -   Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 104,250,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 302,742 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 605,000$                    
104,894,000$                                              

SEWER SEPARATION
Capital Costs - S-31 to S-36 Region 

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0055.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 0
Peak Volume 1,991,042 CF

 14.89 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 201.19 CFS

130.03 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 14.89 1,991,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 18.62 2,489,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 29 Input by Engineer
Tunnel Volume / Ft length (CF) 660.19                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,770                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 7 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 41,621,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 14.89 23.04 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 27 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,822,000$                 35,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 28.74 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,290                          Typ 75' shaft, Rev as Req'd
Average Depth (Ft) 20 Input by Engineer

Construction Cost (Consoldation Pipe) 2,754,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,734,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 186,700 = ACH x Volume / 60

Construction Cost (Odor Control) 5,514,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 130.03 Ref: CSO Statistics

Construction Cost (Screening) 6,432,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.89 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.45 = Peak Vol/DW Time

Construction Cost 11,619,172$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 7                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,995,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 17,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 3,723 250 SF / MGD
Land Required - Odor Control (SF) 9,335 500 SF / 10,000 CFM
Land Required - Screening (SF) 32,506 250 SF / MGD
Land Required - Regulator (SF) 70,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 133,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 266,000$                    
81,058,172$                                                TOTAL CAPITAL COST

Capital Costs - S-31 to S-36 Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 0
Peak Volume 1,991,042 CF

 14.89 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 201.19 CFS

130.03 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 14.89 1,991,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 17.52 2,342,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 485 = (Vol / SWD * 1.5)1/2

Width (Ft) 324 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 17.63 2,357,100 Sufficient Volume
Tank Area (SF) 157,000 = Length x Width

Construction Cost (Storage Tank) 17,903,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 130.03 201.19 = Peak Rate
Force Main Diameter (In) 78 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 17,515,000$               96,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 201.19 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,513,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 17,570 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 865,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 130.03 Ref: CSO Statistics

Construction Cost (Screening) 6,432,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.89 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.45 = Peak Vol/DW Time

Construction Cost 11,619,172$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 241,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 482,000$                    
68,615,172$                                                TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-31 to S-36 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 0
Peak Volume 1,991,042 CF

 14.89 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 201.19 CFS

130.03 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 14.89 1,991,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 17.52 2,342,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 485 = (Vol / SWD * 1.5)1/2

Width (Ft) 324 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 17.63 2,357,100 Sufficient Volume
Tank Area (SF) 157,000 = Length x Width

Construction Cost (Storage Tank) 46,779,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 14.89 23.04 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 27 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,469,000$                 35,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 201.19 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,513,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 175,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 5,257,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 130.03 Ref: CSO Statistics

Construction Cost (Screening) 6,432,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.89 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.45 = Peak Vol/DW Time

Construction Cost 11,619,172$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 241,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 482,000$                    
87,776,172$                                                TOTAL CAPITAL COST

Capital Costs - S-31 to S-36 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 0
Peak Volume 1,991,042 CF

 14.89 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 201.19 CFS

130.03 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 130.03 201.19                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 14

Construction Cost (Swirl / Vortex) 5,909,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 143.03 221.31 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 82 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,101,000$               102,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 201.19 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 404,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 20,200 = ACH x Volume / 60

Construction Cost (Odor Control) 965,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 130.03 Ref: CSO Statistics

Construction Cost (Screening) 6,432,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 143.03 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 187 90
Passes / Detention (Min) 7 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,375,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 135,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 270,000$                    
48,857,000$                                                TOTAL CAPITAL COST

Capital Costs - S-31 to S-36 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 0
Peak Volume 1,991,042 CF

 14.89 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 201.19 CFS

130.03 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 130.03 201.19 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 21,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 209 OK =(Surf Area x 2)1/2

Width (Ft) 105 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.97 263,340

Construction Cost (CSOTF) 16,824,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 130.03 201.19 = Peak Rate
Force Main Diameter (In) 78 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 17,515,000$               96,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 201.19 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 395,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 19,750 = ACH x Volume / 60 

Construction Cost (Odor Control) 948,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 130.03 Ref: CSO Statistics

Construction Cost (Screening) 6,432,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 130.03 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 179 85
Passes / Detention (Min) 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,275,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.97 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.98 = Peak Vol/DW Time

Construction Cost 8,478,138$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 58,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 116,000$                    
66,387,138$                                                

Capital Costs - S-31 to S-36 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 0
Peak Volume 1,991,042 CF

 14.89 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 201.19 CFS

130.03 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 130.03 201.19                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,530 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 56 OK =(Surf Area x 2)1/2

Width (Ft) 28 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 23,176,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 143.03 221.31 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 82 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 19,101,000$               102,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 201.19 Ref: Technical Parameters

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 38,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,900 = ACH x Volume / 60

Construction Cost (Odor Control) 151,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 130.03 Ref: CSO Statistics

Construction Cost (Screening) 6,432,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 143.03 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 187 90
Passes / Detention (Min) 7 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,375,000$                 3,085,000$                 

Construction Cost (Disinfection) 5,460,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 82,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 164,000$                    
68,289,000$                                                

Capital Costs - S-31 to S-36 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 0
Peak Volume 1,991,042 CF

 14.89 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 201.19 CFS

130.03 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 130.03 201.19 Ref: CSO Statistics

Construction Cost (Screening) 6,432,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 130.03 201.19 = Peak Flow x % Req Pump
Force Main Diameter (In) 78 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 17,515,000$               96,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 201.19 Ref: CSO Statistics

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 40,200 =CFS x 200
Odor Control Flow Rate (CFM) 2,010 = ACH x Volume / 60

Construction Cost (Odor Control) 158,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 130.03 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 179 85
Passes / Detention (Min) 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,275,000$                 2,865,000$                 

Construction Cost (Disinfection) 5,140,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 36,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
43,116,000$                                                

Capital Costs - S-31 to S-36 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 1
Peak Volume 645,087 CF

 4.83 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 176.17 CFS

113.85 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 7,115                          Width of Sewershed along Riverline
Peak Flow (CFS) 50.30 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,229,000$                 
Peak Flow (CFS) 100.60 50% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,838,000$                 
Peak Flow (CFS) 150.89 75% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,541,000$                 
Peak Flow (CFS) 201.19 100% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,928,000$                 

Construction Cost (Consolidation Sewers) 12,536,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 96 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    156,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 355,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 712,000$                    
13,404,000$                                                

Capital Costs - S-31 to S-36 Region 

1 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 1
Peak Volume 645,087 CF

 4.83 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 176.17 CFS

113.85 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 695 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 104,250,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 302,742 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 605,000$                    
104,894,000$                                              TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - S-31 to S-36 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 1
Peak Volume 645,087 CF

 4.83 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 176.17 CFS

113.85 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 4.83 645,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 6.03 806,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 16 Input by Engineer
Tunnel Volume / Ft length (CF) 200.96                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,011                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 7 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 14,934,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.83 7.47 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,177,000$                 24,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 25.17 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,290                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consoldation Pipe) 2,754,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,209,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 60,450 = ACH x Volume / 60

Construction Cost (Odor Control) 2,279,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 113.85 Ref: CSO Statistics

Construction Cost (Screening) 5,684,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.83 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.41 = Peak Vol/DW Time

Construction Cost 9,171,558$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 7                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,995,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 17,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,206 250 SF / MGD
Land Required - Odor Control (SF) 3,023 500 SF / 10,000 CFM
Land Required - Screening (SF) 28,463 250 SF / MGD
Land Required - Regulator (SF) 70,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 120,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 240,000$                    
46,258,558$                                                

Capital Costs - S-31 to S-36 Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 1
Peak Volume 645,087 CF

 4.83 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 176.17 CFS

113.85 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.83 645,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.68 759,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 276 = (Vol / SWD * 1.5)1/2

Width (Ft) 185 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.73 765,900 Sufficient Volume
Tank Area (SF) 51,000 = Length x Width

Construction Cost (Storage Tank) 5,242,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 113.85 176.17 = Peak Rate
Force Main Diameter (In) 73 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 15,542,000$               89,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 176.17 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,139,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,700 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 358,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 113.85 Ref: CSO Statistics

Construction Cost (Screening) 5,684,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.83 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.41 = Peak Vol/DW Time

Construction Cost 9,171,558$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 91,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 182,000$                    
49,971,558$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-31 to S-36 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 1
Peak Volume 645,087 CF

 4.83 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 176.17 CFS

113.85 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.83 645,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.68 759,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 276 = (Vol / SWD * 1.5)1/2

Width (Ft) 185 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.73 765,900 Sufficient Volume
Tank Area (SF) 51,000 = Length x Width

Construction Cost (Storage Tank) 15,774,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.83 7.47 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,177,000$                 24,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 176.17 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,139,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 56,950 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,175,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 113.85 Ref: CSO Statistics

Construction Cost (Screening) 5,684,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.83 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.41 = Peak Vol/DW Time

Construction Cost 9,171,558$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 91,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 182,000$                    
48,890,558$                                                

Capital Costs - S-31 to S-36 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 1
Peak Volume 645,087 CF

 4.83 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 176.17 CFS

113.85 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 113.85 176.17                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 12

Construction Cost (Swirl / Vortex) 5,449,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 125.24 193.79 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 77 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,931,000$               94,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 176.17 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 346,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 17,300 = ACH x Volume / 60

Construction Cost (Odor Control) 855,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 113.85 Ref: CSO Statistics

Construction Cost (Screening) 5,684,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 125.24 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 175 84
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,233,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 118,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 236,000$                    
45,185,000$                                                

Capital Costs - S-31 to S-36 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST

SW-E-0055.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 1
Peak Volume 645,087 CF

 4.83 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 176.17 CFS

113.85 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 113.85 176.17 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 19,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 196 OK =(Surf Area x 2)1/2

Width (Ft) 98 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.72 230,496

Construction Cost (CSOTF) 16,693,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 113.85 176.17 = Peak Rate
Force Main Diameter (In) 73 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 15,542,000$               89,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 176.17 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 346,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 17,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 855,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 113.85 Ref: CSO Statistics

Construction Cost (Screening) 5,684,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 113.85 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 167 80
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,126,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.83 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.41 = Peak Vol/DW Time

Construction Cost 9,171,558$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 51,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 102,000$                    
63,965,558$                                                

Capital Costs - S-31 to S-36 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 1
Peak Volume 645,087 CF

 4.83 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 176.17 CFS

113.85 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 113.85 176.17                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,340 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 53 OK =(Surf Area x 2)1/2

Width (Ft) 26 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 20,259,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 125.24 193.79 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 77 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,931,000$               94,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 176.17 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 33,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,650 = ACH x Volume / 60

Construction Cost (Odor Control) 136,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 113.85 Ref: CSO Statistics

Construction Cost (Screening) 5,684,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 125.24 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 175 84
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,233,000$                 2,789,000$                 

Construction Cost (Disinfection) 5,022,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 75,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 150,000$                    
61,979,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - S-31 to S-36 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 69

Number of Overflows / Year 1
Peak Volume 645,087 CF

 4.83 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 176.17 CFS

113.85 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 113.85 176.17 Ref: CSO Statistics

Construction Cost (Screening) 5,684,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 113.85 176.17 = Peak Flow x % Req Pump
Force Main Diameter (In) 73 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 15,542,000$               89,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 176.17 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 35,200 =CFS x 200
Odor Control Flow Rate (CFM) 1,760 = ACH x Volume / 60

Construction Cost (Odor Control) 143,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 113.85 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 167 80
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,126,000$                 2,600,000$                 

Construction Cost (Disinfection) 4,726,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 35,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
39,957,000$                                                

Capital Costs - S-31 to S-36 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 2
Peak Volume 637,115 CF

 4.77 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 146.36 CFS

94.59 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 7,115                          Width of Sewershed along Riverline
Peak Flow (CFS) 50.30 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,229,000$                 
Peak Flow (CFS) 100.60 50% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,838,000$                 
Peak Flow (CFS) 150.89 75% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,541,000$                 
Peak Flow (CFS) 201.19 100% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,928,000$                 

Construction Cost (Consolidation Sewers) 12,536,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 96 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    156,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 355,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 712,000$                    
13,404,000$                                                

Capital Costs - S-31 to S-36 Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 2
Peak Volume 637,115 CF

 4.77 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 146.36 CFS

94.59 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 695 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 104,250,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 302,742 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 605,000$                    
104,894,000$                                              TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - S-31 to S-36 Region 
SEWER SEPARATION

SW-E-0055.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 2
Peak Volume 637,115 CF

 4.77 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 146.36 CFS

94.59 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 4.77 637,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 5.96 796,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 16 Input by Engineer
Tunnel Volume / Ft length (CF) 200.96                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,961                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 7 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 14,749,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.77 7.37 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,168,000$                 24,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 20.91 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,290                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consoldation Pipe) 2,058,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,194,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 59,700 = ACH x Volume / 60

Construction Cost (Odor Control) 2,256,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 94.59 Ref: CSO Statistics

Construction Cost (Screening) 4,792,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.77 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.38 = Peak Vol/DW Time

Construction Cost 9,157,073$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 7                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,995,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 17,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,191 250 SF / MGD
Land Required - Odor Control (SF) 2,985 500 SF / 10,000 CFM
Land Required - Screening (SF) 23,647 250 SF / MGD
Land Required - Regulator (SF) 70,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 115,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 230,000$                    
44,429,073$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - S-31 to S-36 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 2
Peak Volume 637,115 CF

 4.77 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 146.36 CFS

94.59 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.77 637,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.61 749,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 275 = (Vol / SWD * 1.5)1/2

Width (Ft) 183 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.65 754,875 Sufficient Volume
Tank Area (SF) 50,000 = Length x Width

Construction Cost (Storage Tank) 5,171,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 94.59 146.36 = Peak Rate
Force Main Diameter (In) 67 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,191,000$               81,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 146.36 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,124,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,620 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 354,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 94.59 Ref: CSO Statistics

Construction Cost (Screening) 4,792,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.77 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.38 = Peak Vol/DW Time

Construction Cost 9,157,073$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 90,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 180,000$                    
46,629,073$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-31 to S-36 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 2
Peak Volume 637,115 CF

 4.77 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 146.36 CFS

94.59 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.77 637,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.61 749,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 275 = (Vol / SWD * 1.5)1/2

Width (Ft) 183 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.65 754,875 Sufficient Volume
Tank Area (SF) 50,000 = Length x Width

Construction Cost (Storage Tank) 15,591,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.77 7.37 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,168,000$                 24,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 146.36 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,124,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 56,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,152,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 94.59 Ref: CSO Statistics

Construction Cost (Screening) 4,792,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.77 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.38 = Peak Vol/DW Time

Construction Cost 9,157,073$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 90,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 180,000$                    
47,767,073$                                                

Capital Costs - S-31 to S-36 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 2
Peak Volume 637,115 CF

 4.77 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 146.36 CFS

94.59 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 94.59 146.36                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 10

Construction Cost (Swirl / Vortex) 4,865,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 104.05 161.00 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 14,345,000$               85,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 146.36 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 288,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 14,400 = ACH x Volume / 60

Construction Cost (Odor Control) 740,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 94.59 Ref: CSO Statistics

Construction Cost (Screening) 4,792,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 104.05 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 160 76
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,023,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 98,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 196,000$                    
40,749,000$                                                

Capital Costs - S-31 to S-36 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 2
Peak Volume 637,115 CF

 4.77 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 146.36 CFS

94.59 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 94.59 146.36 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 15,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 179 OK =(Surf Area x 2)1/2

Width (Ft) 89 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.43 191,172

Construction Cost (CSOTF) 16,565,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 94.59 146.36 = Peak Rate
Force Main Diameter (In) 67 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,191,000$               81,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 146.36 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 287,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 14,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 738,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 94.59 Ref: CSO Statistics

Construction Cost (Screening) 4,792,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 94.59 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 152 73
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,914,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.77 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.38 = Peak Vol/DW Time

Construction Cost 9,157,073$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 43,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 86,000$                      
60,227,073$                                                

Capital Costs - S-31 to S-36 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 2
Peak Volume 637,115 CF

 4.77 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 146.36 CFS

94.59 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 94.59 146.36                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,120 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 48 OK =(Surf Area x 2)1/2

Width (Ft) 24 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 16,852,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 104.05 161.00 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 70 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 14,345,000$               85,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 146.36 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 28,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,400 = ACH x Volume / 60

Construction Cost (Odor Control) 119,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 94.59 Ref: CSO Statistics

Construction Cost (Screening) 4,792,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 104.05 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 160 76
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,023,000$                 2,431,000$                 

Construction Cost (Disinfection) 4,454,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 66,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 132,000$                    
54,482,000$                                                

Capital Costs - S-31 to S-36 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 2
Peak Volume 637,115 CF

 4.77 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 146.36 CFS

94.59 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 94.59 146.36 Ref: CSO Statistics

Construction Cost (Screening) 4,792,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 94.59 146.36 = Peak Flow x % Req Pump
Force Main Diameter (In) 67 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 13,191,000$               81,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 146.36 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 29,300 =CFS x 200
Odor Control Flow Rate (CFM) 1,470 = ACH x Volume / 60

Construction Cost (Odor Control) 124,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 94.59 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 152 73
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,914,000$                 2,273,000$                 

Construction Cost (Disinfection) 4,187,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 33,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 66,000$                      
36,144,000$                                                

Capital Costs - S-31 to S-36 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 4
Peak Volume 429,061 CF

 3.21 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 121.98 CFS

78.83 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 7,115                          Width of Sewershed along Riverline
Peak Flow (CFS) 50.30 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,229,000$                 
Peak Flow (CFS) 100.60 50% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,838,000$                 
Peak Flow (CFS) 150.89 75% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,541,000$                 
Peak Flow (CFS) 201.19 100% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,928,000$                 

Construction Cost (Consolidation Sewers) 12,536,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 96 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    156,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 355,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 712,000$                    
13,404,000$                                                

Capital Costs - S-31 to S-36 Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 4
Peak Volume 429,061 CF

 3.21 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 121.98 CFS

78.83 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 695 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 104,250,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 302,742 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 605,000$                    
104,894,000$                                              

Capital Costs - S-31 to S-36 Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 4
Peak Volume 429,061 CF

 3.21 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 121.98 CFS

78.83 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.21 429,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.01 536,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 13 Input by Engineer
Tunnel Volume / Ft length (CF) 132.67                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,040                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 7 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 11,707,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.21 4.97 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 12 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,920,000$                 21,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 17.43 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,290                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consoldation Pipe) 2,058,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 804,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 40,200 = ACH x Volume / 60

Construction Cost (Odor Control) 1,655,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 78.83 Ref: CSO Statistics

Construction Cost (Screening) 4,062,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.21 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.60 = Peak Vol/DW Time

Construction Cost 8,779,117$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 7                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,995,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 17,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 802 250 SF / MGD
Land Required - Odor Control (SF) 2,010 500 SF / 10,000 CFM
Land Required - Screening (SF) 19,708 250 SF / MGD
Land Required - Regulator (SF) 70,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 110,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 220,000$                    
39,417,117$                                                TOTAL CAPITAL COST

Capital Costs - S-31 to S-36 Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 4
Peak Volume 429,061 CF

 3.21 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 121.98 CFS

78.83 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.21 429,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.78 505,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 226 = (Vol / SWD * 1.5)1/2

Width (Ft) 151 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.83 511,890 Sufficient Volume
Tank Area (SF) 34,000 = Length x Width

Construction Cost (Storage Tank) 3,361,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 78.83 121.98 = Peak Rate
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,269,000$               73,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.98 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 758,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,790 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 260,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 78.83 Ref: CSO Statistics

Construction Cost (Screening) 4,062,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.21 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.60 = Peak Vol/DW Time

Construction Cost 8,779,117$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 67,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 134,000$                    
41,641,117$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - S-31 to S-36 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 4
Peak Volume 429,061 CF

 3.21 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 121.98 CFS

78.83 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.21 429,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.78 505,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 226 = (Vol / SWD * 1.5)1/2

Width (Ft) 151 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.83 511,890 Sufficient Volume
Tank Area (SF) 34,000 = Length x Width

Construction Cost (Storage Tank) 10,798,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.21 4.97 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 12 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,920,000$                 21,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.98 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 758,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 37,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,580,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 78.83 Ref: CSO Statistics

Construction Cost (Screening) 4,062,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.21 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.60 = Peak Vol/DW Time

Construction Cost 8,779,117$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 67,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 134,000$                    
40,997,117$                                                

Capital Costs - S-31 to S-36 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 4
Peak Volume 429,061 CF

 3.21 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 121.98 CFS

78.83 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 78.83 121.98                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 9

Construction Cost (Swirl / Vortex) 4,353,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 86.71 134.18 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 64 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,231,000$               77,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.98 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 260,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 13,000 = ACH x Volume / 60

Construction Cost (Odor Control) 683,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 78.83 Ref: CSO Statistics

Construction Cost (Screening) 4,062,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 86.71 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 146 70
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,817,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 82,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 164,000$                    
37,090,000$                                                

Capital Costs - S-31 to S-36 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 4
Peak Volume 429,061 CF

 3.21 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 121.98 CFS

78.83 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 78.83 121.98 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 13,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 163 OK =(Surf Area x 2)1/2

Width (Ft) 82 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.20 160,392

Construction Cost (CSOTF) 16,487,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 78.83 121.98 = Peak Rate
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,269,000$               73,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.98 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 241,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 12,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 644,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 78.83 Ref: CSO Statistics

Construction Cost (Screening) 4,062,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 78.83 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 139 67
Passes 5 15.27 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,714,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.21 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.60 = Peak Vol/DW Time

Construction Cost 8,779,117$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 37,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 74,000$                      
56,805,117$                                                

Capital Costs - S-31 to S-36 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 4
Peak Volume 429,061 CF

 3.21 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 121.98 CFS

78.83 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 78.83 121.98                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 930 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 44 OK =(Surf Area x 2)1/2

Width (Ft) 22 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 14,120,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 86.71 134.18 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 64 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,231,000$               77,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.98 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,150 = ACH x Volume / 60

Construction Cost (Odor Control) 102,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 78.83 Ref: CSO Statistics

Construction Cost (Screening) 4,062,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 86.71 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 146 70
Passes 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,817,000$                 2,145,000$                 

Construction Cost (Disinfection) 3,962,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 58,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 116,000$                    
48,373,000$                                                

Capital Costs - S-31 to S-36 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 4
Peak Volume 429,061 CF

 3.21 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 121.98 CFS

78.83 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 78.83 121.98 Ref: CSO Statistics

Construction Cost (Screening) 4,062,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 78.83 121.98 = Peak Flow x % Req Pump
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,269,000$               73,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.98 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 24,400 =CFS x 200
Odor Control Flow Rate (CFM) 1,220 = ACH x Volume / 60

Construction Cost (Odor Control) 107,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 78.83 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 139 67
Passes 5 15.27 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,714,000$                 1,823,000$                 

Construction Cost (Disinfection) 3,537,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 31,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
32,813,000$                                                

Capital Costs - S-31 to S-36 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 6
Peak Volume 421,250 CF

 3.15 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 79.72 CFS

51.52 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 7,115                          Width of Sewershed along Riverline
Peak Flow (CFS) 50.30 25% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,229,000$                 
Peak Flow (CFS) 100.60 50% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,838,000$                 
Peak Flow (CFS) 150.89 75% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,541,000$                 
Peak Flow (CFS) 201.19 100% of Peak Flow Rate

Diameter (In) 96

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,779                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,928,000$                 

Construction Cost (Consolidation Sewers) 12,536,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 96 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    156,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 156,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 355,750 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 712,000$                    
13,404,000$                                                

Capital Costs - S-31 to S-36 Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 6
Peak Volume 421,250 CF

 3.15 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 79.72 CFS

51.52 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 695 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 104,250,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 302,742 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 605,000$                    
104,894,000$                                              

Capital Costs - S-31 to S-36 Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 6
Peak Volume 421,250 CF

 3.15 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 79.72 CFS

51.52 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.15 421,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 3.94 526,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 13 Input by Engineer
Tunnel Volume / Ft length (CF) 132.67                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,965                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 7 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 11,489,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.15 4.88 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 12 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,910,000$                 21,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 11.39 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 3,290                          75' per drop shaft
Average Depth (Ft) 20                               Input by Engineer

Construction Cost (Consoldation Pipe) 2,058,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 789,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 39,450 = ACH x Volume / 60

Construction Cost (Odor Control) 1,631,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 51.52 Ref: CSO Statistics

Construction Cost (Screening) 2,798,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.15 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.58 = Peak Vol/DW Time

Construction Cost 8,764,930$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 7                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 8,995,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 17,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 788 250 SF / MGD
Land Required - Odor Control (SF) 1,973 500 SF / 10,000 CFM
Land Required - Screening (SF) 12,880 250 SF / MGD
Land Required - Regulator (SF) 70,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 103,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 206,000$                    
37,872,930$                                                

Capital Costs - S-31 to S-36 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 6
Peak Volume 421,250 CF

 3.15 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 79.72 CFS

51.52 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.15 421,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.71 495,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 223 = (Vol / SWD * 1.5)1/2

Width (Ft) 149 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.73 498,405 Sufficient Volume
Tank Area (SF) 33,000 = Length x Width

Construction Cost (Storage Tank) 3,294,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 51.52 79.72 = Peak Rate
Force Main Diameter (In) 49 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,937,000$                 58,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 79.72 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 743,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,720 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 256,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 51.52 Ref: CSO Statistics

Construction Cost (Screening) 2,798,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.15 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.58 = Peak Vol/DW Time

Construction Cost 8,764,930$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 66,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 132,000$                    
36,942,930$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - S-31 to S-36 Region 
SURFACE STORAGE TANK
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 6
Peak Volume 421,250 CF

 3.15 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 79.72 CFS

51.52 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.15 421,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 3.71 495,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 223 = (Vol / SWD * 1.5)1/2

Width (Ft) 149 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 3.73 498,405 Sufficient Volume
Tank Area (SF) 33,000 = Length x Width

Construction Cost (Storage Tank) 10,618,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.15 4.88 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 12 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,910,000$                 21,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 79.72 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 743,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 37,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,556,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 51.52 Ref: CSO Statistics

Construction Cost (Screening) 2,798,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.15 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.58 = Peak Vol/DW Time

Construction Cost 8,764,930$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 66,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 132,000$                    
39,502,930$                                                

Capital Costs - S-31 to S-36 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 6
Peak Volume 421,250 CF

 3.15 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 79.72 CFS

51.52 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 51.52 79.72                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 6

Construction Cost (Swirl / Vortex) 3,356,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 56.67 87.69 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,566,000$                 62,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 79.72 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 173,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 8,650 = ACH x Volume / 60

Construction Cost (Odor Control) 496,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 51.52 Ref: CSO Statistics

Construction Cost (Screening) 2,798,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 56.67 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 118 57
Passes 5 15.34 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,390,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 53,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 106,000$                    
30,477,000$                                                

Capital Costs - S-31 to S-36 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 6
Peak Volume 421,250 CF

 3.15 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 79.72 CFS

51.52 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 51.52 79.72 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 8,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 132 OK =(Surf Area x 2)1/2

Width (Ft) 66 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.78 104,544

Construction Cost (CSOTF) 16,397,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 51.52 79.72 = Peak Rate
Force Main Diameter (In) 49 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,937,000$                 58,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 79.72 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 157,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 460,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 51.52 Ref: CSO Statistics

Construction Cost (Screening) 2,798,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 51.52 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 113 54
Passes 5 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,307,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.15 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.58 = Peak Vol/DW Time

Construction Cost 8,764,930$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 26,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
51,476,930$                                                

Capital Costs - S-31 to S-36 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 6
Peak Volume 421,250 CF

 3.15 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 79.72 CFS

51.52 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 51.52 79.72                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 610 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 36 OK =(Surf Area x 2)1/2

Width (Ft) 18 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 9,504,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 56.67 87.69 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 52 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,566,000$                 62,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 79.72 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 16,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 800 = ACH x Volume / 60

Construction Cost (Odor Control) 77,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 51.52 Ref: CSO Statistics

Construction Cost (Screening) 2,798,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 56.67 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 118 57
Passes 5 15.34 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,390,000$                 1,445,000$                 

Construction Cost (Disinfection) 2,835,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 46,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 92,000$                      
37,637,000$                                                

Capital Costs - S-31 to S-36 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 69

Number of Overflows / Year 6
Peak Volume 421,250 CF

 3.15 MG
Total Volume 10,143,141 CF

 75.87 MG
Peak Rate 79.72 CFS

51.52 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 51.52 79.72 Ref: CSO Statistics

Construction Cost (Screening) 2,798,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 51.52 79.72 = Peak Flow x % Req Pump
Force Main Diameter (In) 49 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,937,000$                 58,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 79.72 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            13,404,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 15,900 =CFS x 200
Odor Control Flow Rate (CFM) 800 = ACH x Volume / 60

Construction Cost (Odor Control) 77,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 51.52 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 113 54
Passes 5 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,307,000$                 1,353,000$                 

Construction Cost (Disinfection) 2,660,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 28,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
27,289,000$                                                

Capital Costs - S-31 to S-36 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

S-31 to S-36 Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 14.89 $114,224 20 10.910 $1,246,178
Length (ft) 3770
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 7 $171,116 50 14.484 $2,478,367
Screening O&M Flow Rate (mgd) 130.03 $21,299 20 10.910 $232,376
Odor Control O&M Capacity (cfm) 186,700 $653,450 20 10.910 $7,129,100
Reserve / Replace 10% Gravity / 15% Pump $48,087

Total Annual O&M $962,000 Total PW O&M $11,152,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 130.03 $485,814 20 10.910 $5,300,200

No. Events / Yr 69
Const Cost ($) $17,903,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 130 $21,299 20 10.910 $232,376
Odor Control O&M Capacity (cfm) 17,570 $61,495 20 10.910 $670,907
Reserve / Replace 10% Gravity / 15% Pump $91,309

Total Annual O&M $656,000 Total PW O&M $7,557,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 14.89 $114,224 20 10.910 $1,246,178

No. Events / Yr 69
Const Cost ($) $46,779,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 130 $21,299 20 10.910 $232,376
Odor Control O&M Capacity (cfm) 175,650 $614,775 20 10.910 $6,707,158
Reserve / Replace 10% Gravity / 15% Pump $45,948

Total Annual O&M $910,000 Total PW O&M $10,539,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$17,474

$1,262,261

Tank O&M $159,341

Tunnel Storage

Tank O&M $87,151 14.48450

Tunnel Maintenance $1,206 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $2,307,83150
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Operation and Maintenance Costs

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 130.03 $485,814 20 10.910 $5,300,200
Sed. Basin O&M Flow Rate (mgd) 130.03 $14,628 50 14.484 $211,863
Screening O&M Flow Rate (mgd) 130.03 $21,299 20 10.910 $232,376
Disinfection O&M Flow Rate (mgd) 130.03 $311,998 20 10.910 $3,403,875
Odor Control O&M Capacity (cfm) 19,750.00 $69,125 20 10.910 $754,150
Reserve / Replace 10% Gravity / 15% Pump $97,723

Total Annual O&M $903,000 Total PW O&M $10,000,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 143.03 $517,755 20 10.910 $5,648,677
HREP O&M Flow Rate (mgd) 130.03 $407,818 20 10.910 $4,449,266
Screening O&M Flow Rate (mgd) 130.03 $21,299 20 10.910 $232,376
Disinfection O&M Flow Rate (mgd) 143.03 $330,649 20 10.910 $3,607,364
Odor Control O&M Capacity (cfm) 1,900.00 $6,650 20 10.910 $72,551
Reserve / Replace 10% Gravity / 15% Pump $165,337

Total Annual O&M $1,285,000 Total PW O&M $14,176,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 143.03 $517,755 20 10.910 $5,648,677
Swirl / Vortex O&M Flow Rate (mgd) 130.03 $14,628 20 10.910 $159,589
Screening O&M Flow Rate (mgd) 130.03 $21,299 20 10.910 $232,376
Disinfection O&M Flow Rate (mgd) 143.03 $330,649 20 10.910 $3,607,364
Odor Control O&M Capacity (cfm) 20,200.00 $70,700 20 10.910 $771,333
Reserve / Replace 10% Gravity / 15% Pump $112,548

Total Annual O&M $956,000 Total PW O&M $10,532,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 130.03 $485,814 20 10.910 $5,300,200
Screening O&M Flow Rate (mgd) 130.03 $21,299 20 10.910 $232,376
Disinfection O&M Flow Rate (mgd) 130.03 $311,998 20 10.910 $3,403,875
Odor Control O&M Capacity (cfm) 2,010.00 $7,035 20 10.910 $76,751
Reserve / Replace 10% Gravity / 15% Pump $95,574

Total Annual O&M $827,000 Total PW O&M $9,109,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 4.83 $53,796 20 10.910 $586,909

Length (ft) 4011
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 7 $171,116 50 14.484 $2,478,367
Screening O&M Flow Rate (mgd) 113.85 $19,239 20 10.910 $209,899
Odor Control O&M Capacity (cfm) 60,450 $211,575 20 10.910 $2,308,270
Reserve / Replace 10% Gravity / 15% Pump $30,542

Total Annual O&M $458,000 Total PW O&M $5,633,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 113.85 $444,564 20 10.910 $4,850,166

No. Events / Yr 69
Const Cost ($) $5,242,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 114 $19,239 20 10.910 $209,899
Odor Control O&M Capacity (cfm) 5,700 $19,950 20 10.910 $217,653
Reserve / Replace 10% Gravity / 15% Pump $79,846

Total Annual O&M $540,000 Total PW O&M $6,161,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 4.83 $53,796 20 10.910 $586,909

No. Events / Yr 69
Const Cost ($) $15,774,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 114 $19,239 20 10.910 $209,899
Odor Control O&M Capacity (cfm) 56,950 $199,325 20 10.910 $2,174,624
Reserve / Replace 10% Gravity / 15% Pump $30,259

Total Annual O&M $355,000 Total PW O&M $4,187,000

14.484 $803,819

14.484 $1,185,172

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,283 50 14.484 $18,589

Tank O&M

Tank O&M $81,829

Tunnel Storage

Surface Storage Tank

50

$55,499 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 113.85 $444,564 20 10.910 $4,850,166
Sed. Basin O&M Flow Rate (mgd) 113.85 $12,809 50 14.484 $185,514
Screening O&M Flow Rate (mgd) 113.85 $19,239 20 10.910 $209,899
Disinfection O&M Flow Rate (mgd) 113.85 $287,748 20 10.910 $3,139,318
Odor Control O&M Capacity (cfm) 17,300.00 $60,550 20 10.910 $660,597
Reserve / Replace 10% Gravity / 15% Pump $86,980

Total Annual O&M $825,000 Total PW O&M $9,132,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 125.24 $473,793 20 10.910 $5,169,054
HREP O&M Flow Rate (mgd) 113.85 $377,177 20 10.910 $4,114,974
Screening O&M Flow Rate (mgd) 113.85 $19,239 20 10.910 $209,899
Disinfection O&M Flow Rate (mgd) 125.24 $304,951 20 10.910 $3,326,992
Odor Control O&M Capacity (cfm) 1,650.00 $5,775 20 10.910 $63,005
Reserve / Replace 10% Gravity / 15% Pump $146,087

Total Annual O&M $1,181,000 Total PW O&M $13,030,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 125.24 $473,793 20 10.910 $5,169,054
Swirl / Vortex O&M Flow Rate (mgd) 113.85 $12,809 20 10.910 $139,741
Screening O&M Flow Rate (mgd) 113.85 $19,239 20 10.910 $209,899
Disinfection O&M Flow Rate (mgd) 125.24 $304,951 20 10.910 $3,326,992
Odor Control O&M Capacity (cfm) 17,300.00 $60,550 20 10.910 $660,597
Reserve / Replace 10% Gravity / 15% Pump $100,349

Total Annual O&M $872,000 Total PW O&M $9,607,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 113.85 $444,564 20 10.910 $4,850,166
Screening O&M Flow Rate (mgd) 113.85 $19,239 20 10.910 $209,899
Disinfection O&M Flow Rate (mgd) 113.85 $287,748 20 10.910 $3,139,318
Odor Control O&M Capacity (cfm) 1,760.00 $6,160 20 10.910 $67,205
Reserve / Replace 10% Gravity / 15% Pump $85,044

Total Annual O&M $758,000 Total PW O&M $8,352,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 4.77 $53,351 20 10.910 $582,053

Length (ft) 3961
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 7 $171,116 50 14.484 $2,478,367
Screening O&M Flow Rate (mgd) 94.59 $16,909 20 10.910 $184,479
Odor Control O&M Capacity (cfm) 59,700 $208,950 20 10.910 $2,279,632
Reserve / Replace 10% Gravity / 15% Pump $28,016

Total Annual O&M $452,000 Total PW O&M $5,571,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 94.59 $392,776 20 10.910 $4,285,159

No. Events / Yr 69
Const Cost ($) $5,171,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 95 $16,909 20 10.910 $184,479
Odor Control O&M Capacity (cfm) 5,620 $19,670 20 10.910 $214,599
Reserve / Replace 10% Gravity / 15% Pump $67,816

Total Annual O&M $485,000 Total PW O&M $5,553,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 4.77 $53,351 20 10.910 $582,053

No. Events / Yr 69
Const Cost ($) $15,591,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 95 $16,909 20 10.910 $184,479
Odor Control O&M Capacity (cfm) 56,200 $196,700 20 10.910 $2,145,985
Reserve / Replace 10% Gravity / 15% Pump $27,733

Total Annual O&M $349,000 Total PW O&M $4,119,000

$801,248

$1,178,546

Tank O&M $55,321 50

Tank O&M $81,371 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,268 50 14.484 $18,358

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 94.59 $392,776 20 10.910 $4,285,159
Sed. Basin O&M Flow Rate (mgd) 94.59 $10,641 50 14.484 $154,122
Screening O&M Flow Rate (mgd) 94.59 $16,909 20 10.910 $184,479
Disinfection O&M Flow Rate (mgd) 94.59 $257,019 20 10.910 $2,804,062
Odor Control O&M Capacity (cfm) 14,350.00 $50,225 20 10.910 $547,952
Reserve / Replace 10% Gravity / 15% Pump $74,067

Total Annual O&M $728,000 Total PW O&M $8,050,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 104.05 $418,600 20 10.910 $4,566,899
HREP O&M Flow Rate (mgd) 94.59 $338,217 20 10.910 $3,689,931
Screening O&M Flow Rate (mgd) 94.59 $16,909 20 10.910 $184,479
Disinfection O&M Flow Rate (mgd) 104.05 $272,384 20 10.910 $2,971,694
Odor Control O&M Capacity (cfm) 1,400.00 $4,900 20 10.910 $53,459
Reserve / Replace 10% Gravity / 15% Pump $123,226

Total Annual O&M $1,052,000 Total PW O&M $11,590,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 104.05 $418,600 20 10.910 $4,566,899
Swirl / Vortex O&M Flow Rate (mgd) 94.59 $10,641 20 10.910 $116,094
Screening O&M Flow Rate (mgd) 94.59 $16,909 20 10.910 $184,479
Disinfection O&M Flow Rate (mgd) 104.05 $272,384 20 10.910 $2,971,694
Odor Control O&M Capacity (cfm) 14,400.00 $50,400 20 10.910 $549,861
Reserve / Replace 10% Gravity / 15% Pump $85,694

Total Annual O&M $769,000 Total PW O&M $8,475,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 94.59 $392,776 20 10.910 $4,285,159
Screening O&M Flow Rate (mgd) 94.59 $16,909 20 10.910 $184,479
Disinfection O&M Flow Rate (mgd) 94.59 $257,019 20 10.910 $2,804,062
Odor Control O&M Capacity (cfm) 1,470.00 $5,145 20 10.910 $56,132
Reserve / Replace 10% Gravity / 15% Pump $72,397

Total Annual O&M $672,000 Total PW O&M $7,402,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 3.21 $40,966 20 10.910 $446,941

Length (ft) 4040
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 7 $171,116 50 14.484 $2,478,367
Screening O&M Flow Rate (mgd) 78.83 $15,104 20 10.910 $164,789
Odor Control O&M Capacity (cfm) 40,200 $140,700 20 10.910 $1,535,028
Reserve / Replace 10% Gravity / 15% Pump $23,384

Total Annual O&M $370,000 Total PW O&M $4,668,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 78.83 $347,756 20 10.910 $3,793,995

No. Events / Yr 69
Const Cost ($) $3,361,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 79 $15,104 20 10.910 $164,789
Odor Control O&M Capacity (cfm) 3,790 $13,265 20 10.910 $144,720
Reserve / Replace 10% Gravity / 15% Pump $57,733

Total Annual O&M $427,000 Total PW O&M $4,897,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 3.21 $40,966 20 10.910 $446,941

No. Events / Yr 69
Const Cost ($) $10,798,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 79 $15,104 20 10.910 $164,789
Odor Control O&M Capacity (cfm) 37,900 $132,650 20 10.910 $1,447,203
Reserve / Replace 10% Gravity / 15% Pump $23,180

Total Annual O&M $259,000 Total PW O&M $3,087,000

Tank O&M $69,389

Surface Storage Tank

50

$735,710

14.484 $1,004,996

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,293 50 14.484 $18,726

14.484Tank O&M $50,796

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 78.83 $347,756 20 10.910 $3,793,995
Sed. Basin O&M Flow Rate (mgd) 78.83 $8,869 50 14.484 $128,449
Screening O&M Flow Rate (mgd) 78.83 $15,104 20 10.910 $164,789
Disinfection O&M Flow Rate (mgd) 78.83 $230,015 20 10.910 $2,509,450
Odor Control O&M Capacity (cfm) 12,050.00 $42,175 20 10.910 $460,127
Reserve / Replace 10% Gravity / 15% Pump $63,440

Total Annual O&M $644,000 Total PW O&M $7,120,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 86.71 $370,620 20 10.910 $4,043,442
HREP O&M Flow Rate (mgd) 78.83 $303,848 20 10.910 $3,314,965
Screening O&M Flow Rate (mgd) 78.83 $15,104 20 10.910 $164,789
Disinfection O&M Flow Rate (mgd) 86.71 $243,766 20 10.910 $2,659,470
Odor Control O&M Capacity (cfm) 1,150.00 $4,025 20 10.910 $43,913
Reserve / Replace 10% Gravity / 15% Pump $104,577

Total Annual O&M $938,000 Total PW O&M $10,331,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 86.71 $370,620 20 10.910 $4,043,442
Swirl / Vortex O&M Flow Rate (mgd) 78.83 $8,869 20 10.910 $96,756
Screening O&M Flow Rate (mgd) 78.83 $15,104 20 10.910 $164,789
Disinfection O&M Flow Rate (mgd) 86.71 $243,766 20 10.910 $2,659,470
Odor Control O&M Capacity (cfm) 13,000.00 $45,500 20 10.910 $496,402
Reserve / Replace 10% Gravity / 15% Pump $73,671

Total Annual O&M $684,000 Total PW O&M $7,535,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 78.83 $347,756 20 10.910 $3,793,995
Screening O&M Flow Rate (mgd) 78.83 $15,104 20 10.910 $164,789
Disinfection O&M Flow Rate (mgd) 78.83 $230,015 20 10.910 $2,509,450
Odor Control O&M Capacity (cfm) 1,220.00 $4,270 20 10.910 $46,585
Reserve / Replace 10% Gravity / 15% Pump $61,979

Total Annual O&M $598,000 Total PW O&M $6,577,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 3.15 $40,467 20 10.910 $441,489

Length (ft) 3965
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 7 $171,116 50 14.484 $2,478,367
Screening O&M Flow Rate (mgd) 51.52 $12,191 20 10.910 $133,001
Odor Control O&M Capacity (cfm) 39,450 $138,075 20 10.910 $1,506,390
Reserve / Replace 10% Gravity / 15% Pump $19,840

Total Annual O&M $364,000 Total PW O&M $4,598,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 51.52 $261,736 20 10.910 $2,855,520

No. Events / Yr 69
Const Cost ($) $3,294,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 52 $12,191 20 10.910 $133,001
Odor Control O&M Capacity (cfm) 3,720 $13,020 20 10.910 $142,047
Reserve / Replace 10% Gravity / 15% Pump $40,690

Total Annual O&M $338,000 Total PW O&M $3,905,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 3.15 $40,467 20 10.910 $441,489

No. Events / Yr 69
Const Cost ($) $10,618,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 52 $12,191 20 10.910 $133,001
Odor Control O&M Capacity (cfm) 37,150 $130,025 20 10.910 $1,418,565
Reserve / Replace 10% Gravity / 15% Pump $19,636

Total Annual O&M $252,000 Total PW O&M $3,011,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,269 50 14.484 $18,376

$998,479

Tank O&M $50,629

50

14.484 $733,28450

Tank O&M $68,939 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank
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Operation and Maintenance Costs

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 51.52 $261,736 20 10.910 $2,855,520
Sed. Basin O&M Flow Rate (mgd) 51.52 $5,796 50 14.484 $83,948
Screening O&M Flow Rate (mgd) 51.52 $12,191 20 10.910 $133,001
Disinfection O&M Flow Rate (mgd) 51.52 $177,511 20 10.910 $1,936,632
Odor Control O&M Capacity (cfm) 7,850.00 $27,475 20 10.910 $299,751
Reserve / Replace 10% Gravity / 15% Pump $44,800

Total Annual O&M $485,000 Total PW O&M $5,354,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 56.67 $278,944 20 10.910 $3,043,265
HREP O&M Flow Rate (mgd) 51.52 $236,604 20 10.910 $2,581,339
Screening O&M Flow Rate (mgd) 51.52 $12,191 20 10.910 $133,001
Disinfection O&M Flow Rate (mgd) 56.67 $188,123 20 10.910 $2,052,407
Odor Control O&M Capacity (cfm) 800.00 $2,800 20 10.910 $30,548
Reserve / Replace 10% Gravity / 15% Pump $72,401

Total Annual O&M $719,000 Total PW O&M $7,913,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 56.67 $278,944 20 10.910 $3,043,265
Swirl / Vortex O&M Flow Rate (mgd) 51.52 $5,796 20 10.910 $63,235
Screening O&M Flow Rate (mgd) 51.52 $12,191 20 10.910 $133,001
Disinfection O&M Flow Rate (mgd) 56.67 $188,123 20 10.910 $2,052,407
Odor Control O&M Capacity (cfm) 8,650.00 $30,275 20 10.910 $330,298
Reserve / Replace 10% Gravity / 15% Pump $52,254

Total Annual O&M $516,000 Total PW O&M $5,674,000

S-31 to S-36 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 51.52 $261,736 20 10.910 $2,855,520
Screening O&M Flow Rate (mgd) 51.52 $12,191 20 10.910 $133,001
Disinfection O&M Flow Rate (mgd) 51.52 $177,511 20 10.910 $1,936,632
Odor Control O&M Capacity (cfm) 800.00 $2,800 20 10.910 $30,548
Reserve / Replace 10% Gravity / 15% Pump $43,758

Total Annual O&M $455,000 Total PW O&M $4,999,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0055.pdf



Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $104.9 $104,894,000 $0
1 $104.9 $104,894,000 $0
2 $104.9 $104,894,000 $0
4 $104.9 $104,894,000 $0
6 $104.9 $104,894,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $98.3 $87,776,172 $10,539,000
1 $53.1 $48,890,558 $4,187,000
2 $51.9 $47,767,073 $4,119,000
4 $44.1 $40,997,117 $3,087,000
6 $42.5 $39,502,930 $3,011,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $92.2 $81,058,172 $11,152,000
1 $51.9 $46,258,558 $5,633,000
2 $50.0 $44,429,073 $5,571,000
4 $44.1 $39,417,117 $4,668,000
6 $42.5 $37,872,930 $4,598,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $76.2 $68,615,172 $7,557,000
1 $56.1 $49,971,558 $6,161,000
2 $52.2 $46,629,073 $5,553,000
4 $46.5 $41,641,117 $4,897,000
6 $40.8 $36,942,930 $3,905,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $59.4 $48,857,000 $10,532,000
1 $54.8 $45,185,000 $9,607,000
2 $49.2 $40,749,000 $8,475,000
4 $44.6 $37,090,000 $7,535,000
6 $36.2 $30,477,000 $5,674,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $82.5 $68,289,000 $14,176,000
1 $75.0 $61,979,000 $13,030,000
2 $66.1 $54,482,000 $11,590,000
4 $58.7 $48,373,000 $10,331,000
6 $45.6 $37,637,000 $7,913,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $76.4 $66,387,138 $10,000,000
1 $73.1 $63,965,558 $9,132,000
2 $68.3 $60,227,073 $8,050,000
4 $63.9 $56,805,117 $7,120,000
6 $56.8 $51,476,930 $5,354,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $52.2 $43,116,000 $9,109,000
1 $48.3 $39,957,000 $8,352,000
2 $43.5 $36,144,000 $7,402,000
4 $39.4 $32,813,000 $6,577,000
6 $32.3 $27,289,000 $4,999,000
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Cost Summary

Figure 3 – S-31 to S-36 Region Alternative Costs
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Exceedance Summary

Region Name S-31 to S-36 Results Summary

Structures within Region Number of Events: 69
Model ID S-31 to S-36.1 Peak Volume: 1,991,042 ft3

Structure Type Regional 14.89 MG
PWSA Sewershed N/A Total Volume: 10,143,141 ft3

Stream of Discharge Saw Mill Run 75.88 MG
NPDES Permit Number N/A Peak Rate: 201.19 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:35 2217 1/5/2005 14:45 1991042.41 14893.993 0 52.23 10

1/11/2005 8:36 1173 1/12/2005 1:30 645087.02 4825.573 1 36.66 16

5/13/2005 22:25 1204 5/13/2005 22:45 637114.89 4765.938 2 176.17 1

8/20/2005 18:15 193 8/20/2005 18:30 567444.08 4244.765 3 201.19 0

11/29/2005 6:41 498 11/29/2005 7:30 429060.97 3209.591 4 35.14 17

2/14/2005 5:17 1042 2/14/2005 10:00 424611.04 3176.303 5 16.45 32

7/5/2005 16:15 194 7/5/2005 17:00 421250.24 3151.162 6 138.39 3

1/3/2005 8:10 1092 1/3/2005 14:00 420362.31 3144.520 7 21.08 27

3/28/2005 9:01 753 3/28/2005 19:15 363915.05 2722.267 8 33.95 19

10/24/2005 12:10 2175 10/25/2005 3:45 329467.42 2464.581 9 10.96 37

11/14/2005 21:40 601 11/15/2005 3:45 329097.08 2461.811 10 34.39 18

7/26/2005 19:45 149 7/26/2005 20:00 294555.07 2203.419 11 146.36 2

1/13/2005 22:41 388 1/14/2005 2:15 258074.91 1930.529 12 28.72 22

7/15/2005 17:30 160 7/15/2005 18:00 225514.13 1686.958 13 111.23 5

8/29/2005 9:05 444 8/29/2005 13:45 223765.92 1673.881 14 121.98 4

4/1/2005 19:26 942 4/2/2005 6:45 207802.00 1554.463 15 24.08 26

10/21/2005 19:00 834 10/22/2005 6:50 189367.74 1416.565 16 48.05 11

4/23/2005 3:35 187 4/23/2005 4:00 176929.90 1323.524 17 61.18 7

1/8/2005 1:32 447 1/8/2005 5:45 176155.16 1317.729 18 30.12 21

5/11/2005 22:35 184 5/11/2005 23:00 155466.43 1162.967 19 40.50 14

2/20/2005 19:07 470 2/20/2005 20:30 153631.89 1149.243 20 37.77 15

9/29/2005 5:15 168 9/29/2005 5:45 136353.07 1019.989 21 79.72 6

2/9/2005 15:09 220 2/9/2005 16:45 129201.73 966.494 22 46.58 12

12/15/2005 11:05 651 12/15/2005 14:00 120197.33 899.136 23 20.78 28

7/21/2005 14:20 166 7/21/2005 14:45 105042.18 785.768 24 56.31 9

3/23/2005 2:26 783 3/23/2005 12:45 94128.65 704.129 25 9.27 40

5/28/2005 8:25 657 5/28/2005 9:30 90159.22 674.436 26 24.23 24

11/9/2005 19:20 123 11/9/2005 19:45 74198.60 555.043 27 58.73 8

10/7/2005 8:50 302 10/7/2005 10:45 69428.71 519.361 28 20.11 29

5/23/2005 16:15 106 5/23/2005 16:45 61355.51 458.970 29 31.45 20

8/27/2005 15:15 103 8/27/2005 15:30 52851.74 395.357 30 43.49 13

4/22/2005 15:55 244 4/22/2005 18:05 49812.49 372.622 31 9.17 41

10/22/2005 15:46 180 10/22/2005 16:35 49281.43 368.650 32 14.10 33

S-31 to S-36

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

S-31 to S-36SW-E-0055.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

11/1/2005 15:05 222 11/1/2005 16:30 43107.24 322.464 33 12.62 35

9/26/2005 5:40 338 9/26/2005 9:45 42608.32 318.732 34 10.60 38

11/16/2005 4:05 499 11/16/2005 4:20 39761.67 297.437 35 13.04 34

7/17/2005 16:20 110 7/17/2005 16:45 30872.58 230.942 36 17.64 31

3/27/2005 16:50 147 3/27/2005 18:00 30098.78 225.154 37 7.64 46

2/16/2005 7:00 133 2/16/2005 8:15 29599.70 221.421 38 8.11 45

7/25/2005 13:15 263 7/25/2005 13:30 26137.17 195.519 39 27.39 23

6/14/2005 18:55 105 6/14/2005 19:15 24649.28 184.389 40 12.54 36

11/9/2005 4:15 77 11/9/2005 4:30 22620.01 169.209 41 24.08 25

4/30/2005 4:36 205 4/30/2005 6:45 18503.01 138.412 42 5.34 50

8/8/2005 8:50 83 8/8/2005 9:15 17647.48 132.012 43 6.14 49

9/16/2005 21:30 53 9/16/2005 21:45 17132.56 128.160 44 19.10 30

10/21/2005 7:15 120 10/21/2005 7:45 16249.15 121.552 45 7.09 47

6/11/2005 17:35 136 6/11/2005 18:00 15986.71 119.589 46 9.02 43

5/20/2005 2:41 503 5/20/2005 8:45 15580.11 116.547 47 1.79 59

6/3/2005 8:50 94 6/3/2005 9:15 13144.51 98.327 48 9.13 42

8/26/2005 20:50 147 8/26/2005 21:00 11331.50 84.765 49 6.24 48

5/7/2005 12:10 142 5/7/2005 13:30 10947.64 81.894 50 9.35 39

11/8/2005 14:25 108 11/8/2005 15:15 10518.73 78.685 51 5.06 51

12/25/2005 11:09 190 12/25/2005 13:00 9909.10 74.125 52 4.02 53

4/20/2005 19:31 286 4/20/2005 23:15 7531.97 56.343 53 3.52 55

5/30/2005 19:30 92 5/30/2005 20:00 6774.78 50.679 54 2.65 56

6/28/2005 18:05 85 6/28/2005 18:15 6716.54 50.243 55 8.77 44

4/27/2005 0:27 86 4/27/2005 1:00 6344.67 47.461 56 4.00 54

4/3/2005 1:50 302 4/3/2005 6:15 5404.61 40.429 57 2.61 57

9/23/2005 2:45 39 9/23/2005 3:00 2858.53 21.383 58 4.33 52

11/24/2005 8:10 252 11/24/2005 12:00 2273.48 17.007 59 0.42 62

8/5/2005 11:10 62 8/5/2005 11:35 2084.84 15.596 60 1.08 60

7/12/2005 19:35 42 7/12/2005 20:00 2066.73 15.460 61 2.36 58

10/24/2005 2:50 71 10/24/2005 3:15 1245.10 9.314 62 0.39 63

1/30/2005 13:56 56 1/30/2005 14:30 568.11 4.250 63 0.24 65

3/8/2005 1:15 52 3/8/2005 1:45 335.52 2.510 64 0.17 66

10/26/2005 7:20 19 10/26/2005 7:30 309.70 2.317 65 0.42 61

11/23/2005 20:00 27 11/23/2005 20:15 252.76 1.891 66 0.27 64

12/26/2005 6:20 21 12/26/2005 6:30 132.29 0.990 67 0.17 67

3/20/2005 7:27 25 3/20/2005 7:45 109.99 0.823 68 0.11 68

S-31 to S-36SW-E-0055.pdf



Exceedance Summary

Region Name S-31 to S-36 Results Summary

Structures within Region Number of Events: 69
Model ID S-31 to S-36.1 Peak Volume: 1,991,042 ft3

Structure Type Regional 14.89 MG
PWSA Sewershed N/A Total Volume: 10,143,141 ft3

Stream of Discharge Saw Mill Run 75.88 MG
NPDES Permit Number N/A Peak Rate: 201.19 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

S-31 to S-36

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - S-31 to S-36 Region CSO Volume
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Figure 2 - S-31 to S-36 Region CSO Peak Overflow Rate
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E.4.7 S-31 TO S-36 REGION 

Description of Region 

The S-31 to S-36 Region consists of portions of four sewersheds (Saw Mill Run Interceptor, 

Bausman, Brook and Warrington, Olympia, Shaler and Woodruff, and Plummers Run) within the 

Saw Mill Run Sewershed.  The five sewersheds consist of approximately 695 acres of 

residential, business and commercial users that contribute flow to seven (7) outfalls: 

• S-31, no NPDES# 

• CSO 015P001, NPDES# 015P001 

• S-32, no NPDES# 

• S-33, no NPDES# 

• S-34, no NPDES# 

• S-35, no NPDES# 

• S-36, no NPDES# 

 

Nearly all of the service area is combined sewer with the exception of the Plummers Run 
sewershed (CSO 015P001), which has a significant portion of separated sewers. Upstream of 
CSO 015P001, the overflows from PWSA Diversion Structures 034N001, 035P001, 035S001, 
062C001, 062D001, and 062K001 are not included in this analysis as they are considered either 
remote location or low flow structures.  Similarly, PWSA Diversion Structures 062C002 and 
062K001 are not included in this analysis as they have no overflow activations.  Only the 
overflows from PWSA Diversion Structures 034E001 and 035M001 are included in the analysis. 
Attachment 1 – Tributary Area Map illustrates the location of the outfalls, regulators and 
tributary areas. 

 

The S-31 to S-36 Region typically experiences 69 overflow events during the Typical Year 

Baseline Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 14.89 MG.  The 

peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from the Region is approximately 201.19 CFS.  Figure 1 – S-31 to S-36 Region CSO Volume and 

SW-E-0056.pdf



 

S-31 to S-36 Region Report.doc                                                                                                                                  2 

Figure 2 – S-31 to S-36 Region CSO Peak Overflow Rate illustrate the CSO volume and peak 

flow characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 

 

Figure 1 - S-31 to S-36 Region CSO Volume
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Figure 2 - S-31 to S-36 Region CSO Peak Overflow Rate
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A necessary component of storage and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall S-32.  There appears to be limited space available approximately 400 feet 

west of outfall S-32.  The site is generally bounded by Saw Mill Run Boulevard to the north and 

private development to the east, south and west.  However, there does not appear to be larger 

areas available that would accommodate the storage options. 

 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4- S-31 to S-36 Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- S-31 to S-36 Region: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

 

SW-E-0056.pdf
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S3- S-31 to S-36 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4- S-31 to S-36 Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- S-31 to S-36 Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- S-31 to S-36 Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

 

 

SW-E-0056.pdf
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T3- S-31 to S-36 Region: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4- S-31 to S-36 Region: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 S-31 to S-36 Region Alternative Costs, illustrates the planning level present worth costs 

associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows per 

year. 

 

Figure 3 – S-31 to S-36 Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

Recommendations 

Based upon the above, for control level 0, it is recommended that Alternative CS4- S-31 to S-36 

Region: Sewer Separation be carried forward and re-evaluated with the results of the system-

wide alternatives analysis.  For control levels 1 and 4, it is recommended that S3- S-31 to S-36 

Region: Tunnel Storage be carried forward and re-evaluated with the results of the system-wide 

analysis.  For control levels 2 and 6, it is recommended that S2- S-31 to S-36 Region: Sub-

Surface Storage be carried forward and re-evaluated with the results of the system-wide analysis. 

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended alternative. 

 

Significant Issues 

There appears to be limited space available approximately 400 feet west of outfall S-32.  The site 

is generally bounded by Saw Mill Run Boulevard to the north and private development to the 

east, south and west.   

SW-E-0056.pdf
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 695 acres of combined sewer area 
tributary to this region will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 

SW-E-0056.pdf
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Attachment 3 – Alternative Scoring Sheet 
 Alternative Scoring Sheet - S-31 to S-36 Region - 0 Overflows / Year

0.586

0.536

0.542

0.546

0.510

0.230

0.380

0.572

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
e

Alternative Scores

Alternative Scoring Sheet - S-31 to S-36 Region - 1 Overflow / Year

0.586

0.779

0.785

0.656

0.478

0.230

0.348

0.508

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
e

Alternative Scores

Alternative Scoring Sheet - S-31 to S-36 Region - 2 Overflows / Year

0.586

0.725

0.700

0.640

0.478

0.230

0.348

0.540

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
e

Alternative Scores

Alternative Scoring Sheet - S-31 to S-36 Region - 4 Overflows / Year
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Alternative Scoring Sheet - S-31 to S-36 Region - 6 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

14 1 1 1

2

2 2 2 2 2

2 2 2 2

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

SW-E-0057.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

5

1

4 4 4 4 4

1 1 1 1

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

5 5 5 5 5

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

55 5 5 5

3

5

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

45 5 5 5

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

2 2 2 2 2

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 5 5 5

4

5 5 4 4 4

4 4 4 4

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

SW-E-0057.pdf



Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

2

3 3 3 3 3

2 2 2 2

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

33 3 3 3

1

5

1 1 1 1

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

43 3 3 4

4

5 5 4 4 4

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

1

2

1 1 1 1 1

2 2 2 2

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

44 4 4 4

5

Actual Scores

5 5 5

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

43 2 3 4

3

3 3 3 3 3

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

3 3 3 3 3

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

11 1 1 1

4

2 2 2 2 2

4 4 4 4

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

11 1 1 1

1

Actual Scores

1 1 1

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

SW-E-0057.pdf



Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

12 1 1 1

3

2 2 2 2 2

3 3 3 3

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Example / Explanation

Objective Scoring: Constructability Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

3

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Flexibility Actual Scores
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

55 4 4 5

2

3 3 3 3 3

2 2 2 2

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

3

3

3 3 3 3 3

3 3 3 3

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

2 2 2 2 2

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

22 2 2 2

3

Actual Scores

3 3 3

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

2 1 1

Objective Scoring: Annual O&M Actual Scores

Example / Explanation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.732

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.779

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.779

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.762

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.762

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.725

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.747

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.747

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.730

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.730

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.730

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.619

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.619

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.603

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.640

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.640

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.441

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.404

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.441

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP

T2-HREOP

SW-E-0057.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.384

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.471

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.471

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - C-2 to C-13A Region - 0 Overflows / Year
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Alternative Scoring Sheet - C-2 to C-13A Region - 1 Overflow / Year
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Alternative Scoring Sheet - C-2 to C-13A Region - 2 Overflows / Year
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Alternative Scoring Sheet - C-2 to C-13A Region - 4 Overflows / Year
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Alternative Scoring Sheet - C-2 to C-13A Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 1,924,482 CF

 14.40 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 573.16 CFS

370.42 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,025                          Input by Engineer
Peak Flow (CFS) 143.29 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,403,000$                 
Peak Flow (CFS) 286.58 50% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 4,040,000$                 
Peak Flow (CFS) 429.87 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 4,833,000$                 
Peak Flow (CFS) 573.16 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 4,833,000$                 

Construction Cost (Consolidation Sewers) 16,109,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 301,250                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 603,000$                    
16,883,000$                                                

Capital Costs - C-2 to C-13A Region 

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 1,924,482 CF

 14.40 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 573.16 CFS

370.42 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                               570 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 114,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 248,292 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 497,000$                    
114,536,000$                                              

Capital Costs - C-2 to C-13A Region 

0 Overflows / Year

TOTAL CAPITAL COST

SEWER SEPARATION

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 1,924,482 CF

 14.40 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 573.16 CFS

370.42 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 14.40 1,924,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 17.99 2,405,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 22.5 Input by Engineer
Tunnel Volume / Ft length (CF) 397.41                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,052                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 8 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 38,800,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 14.40 22.27 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,694,000$                 34,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 71.64 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,608,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 180,400 = ACH x Volume / 60

Construction Cost (Odor Control) 5,368,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 370.42 Ref: CSO Statistics

Construction Cost (Screening) 17,563,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.40 Peak Volume (MG)
Dewatering Time (Days) 1 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.40 = Peak Vol/DW Time

Construction Cost 15,004,887$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 8                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 10,280,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 20,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 3,599 250 SF / MGD
Land Required - Odor Control (SF) 9,020 500 SF / 10,000 CFM
Land Required - Screening (SF) 92,604 250 SF / MGD
Land Required - Regulator (SF) 80,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 205,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 410,000$                    
91,153,887$                                                TOTAL CAPITAL COST

Capital Costs - C-2 to C-13A Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 1,924,482 CF

 14.40 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 573.16 CFS

370.42 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 14.40 1,924,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 16.94 2,264,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 477 = (Vol / SWD * 1.5)1/2

Width (Ft) 318 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 17.02 2,275,290 Sufficient Volume
Tank Area (SF) 152,000 = Length x Width

Construction Cost (Storage Tank) 17,252,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 370.42 573.16 = Peak Rate
Force Main Diameter (In) 132 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 46,842,000$               184,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 573.16 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,396,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 16,980 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 842,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 370.42 Ref: CSO Statistics

Construction Cost (Screening) 17,563,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.40 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.20 = Peak Vol/DW Time

Construction Cost 11,498,030$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 234,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 468,000$                    
111,831,030$                                              

SURFACE STORAGE TANK
Capital Costs - C-2 to C-13A Region 

TOTAL CAPITAL COST

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 1,924,482 CF

 14.40 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 573.16 CFS

370.42 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 14.40 1,924,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 16.94 2,264,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 477 = (Vol / SWD * 1.5)1/2

Width (Ft) 318 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 17.02 2,275,290 Sufficient Volume
Tank Area (SF) 152,000 = Length x Width

Construction Cost (Storage Tank) 45,246,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 14.40 22.27 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 26 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 3,408,000$                 34,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 573.16 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 3,396,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 169,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 5,119,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 370.42 Ref: CSO Statistics

Construction Cost (Screening) 17,563,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 14.40 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 7.20 = Peak Vol/DW Time

Construction Cost 11,498,030$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 234,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 468,000$                    
100,518,030$                                              TOTAL CAPITAL COST

Capital Costs - C-2 to C-13A Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 1,924,482 CF

 14.40 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 573.16 CFS

370.42 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 370.42 573.16                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 39

Construction Cost (Swirl / Vortex) 11,203,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 407.46 630.47 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 139 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 51,361,000$               197,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 573.16 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,125,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 56,250 = ACH x Volume / 60

Construction Cost (Odor Control) 2,154,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 370.42 Ref: CSO Statistics

Construction Cost (Screening) 17,563,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 407.46 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 315 151
Passes / Detention (Min) 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,809,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 384,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 768,000$                    
104,237,000$                                              TOTAL CAPITAL COST

Capital Costs - C-2 to C-13A Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 1,924,482 CF

 14.40 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 573.16 CFS

370.42 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 370.42 573.16 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 61,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 353 OK =(Surf Area x 2)1/2

Width (Ft) 176 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 5.58 745,536

Construction Cost (CSOTF) 21,325,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 370.42 573.16 = Peak Rate
Force Main Diameter (In) 132 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 46,842,000$               184,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 573.16 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,118,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 55,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,143,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 370.42 Ref: CSO Statistics

Construction Cost (Screening) 17,563,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 370.42 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 301 144
Passes / Detention (Min) 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,598,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.58 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.79 = Peak Vol/DW Time

Construction Cost 9,354,075$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 155,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 310,000$                    
118,501,075$                                              

Capital Costs - C-2 to C-13A Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 1,924,482 CF

 14.40 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 573.16 CFS

370.42 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 370.42 573.16                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,360 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 94 OK =(Surf Area x 2)1/2

Width (Ft) 47 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 72,707,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 407.46 630.47 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 139 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 51,361,000$               197,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 573.16 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 106,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 5,300 = ACH x Volume / 60

Construction Cost (Odor Control) 338,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 370.42 Ref: CSO Statistics

Construction Cost (Screening) 17,563,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 407.46 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 315 151
Passes / Detention (Min) 7 15.09 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,809,000$                 7,077,000$                 

Construction Cost (Disinfection) 10,886,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 194,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 388,000$                    
170,622,000$                                              

Capital Costs - C-2 to C-13A Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 0
Peak Volume 1,924,482 CF

 14.40 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 573.16 CFS

370.42 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 370.42 573.16 Ref: CSO Statistics

Construction Cost (Screening) 17,563,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 370.42 573.16 = Peak Flow x % Req Pump
Force Main Diameter (In) 132 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 46,842,000$               184,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 573.16 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 114,600 =CFS x 200
Odor Control Flow Rate (CFM) 5,730 = ACH x Volume / 60

Construction Cost (Odor Control) 360,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 370.42 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 301 144
Passes / Detention (Min) 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,598,000$                 6,549,000$                 

Construction Cost (Disinfection) 10,147,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 62,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 124,000$                    
92,402,000$                                                

Capital Costs - C-2 to C-13A Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 821,866 CF

 6.15 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 303.55 CFS

196.18 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,025                          Width of Sewershed along Riverline
Peak Flow (CFS) 143.29 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,403,000$                 
Peak Flow (CFS) 286.58 50% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,040,000$                 
Peak Flow (CFS) 429.87 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,833,000$                 
Peak Flow (CFS) 573.16 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,833,000$                 

Construction Cost (Consolidation Sewers) 16,109,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 301,250 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 603,000$                    
16,883,000$                                                

CONSOLIDATION SEWERS

TOTAL CAPITAL COST

Capital Costs - C-2 to C-13A Region 

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 821,866 CF

 6.15 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 303.55 CFS

196.18 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 570 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 114,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 248,292 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 497,000$                    
114,497,000$                                              

SEWER SEPARATION
1 Overflows / Year

Capital Costs - C-2 to C-13A Region 

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 821,866 CF

 6.15 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 303.55 CFS

196.18 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 6.15 822,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 7.68 1,028,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14.5 Input by Engineer
Tunnel Volume / Ft length (CF) 165.05                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,229                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 8 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 20,459,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.15 9.51 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,366,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 37.94 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,542,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 77,100 = ACH x Volume / 60

Construction Cost (Odor Control) 2,757,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 196.18 Ref: CSO Statistics

Construction Cost (Screening) 9,495,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.15 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.07 = Peak Vol/DW Time

Construction Cost 9,492,784$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 8                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 10,280,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 20,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,537 250 SF / MGD
Land Required - Odor Control (SF) 3,855 500 SF / 10,000 CFM
Land Required - Screening (SF) 49,044 250 SF / MGD
Land Required - Regulator (SF) 80,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 154,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 308,000$                    
55,182,784$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - C-2 to C-13A Region 
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 821,866 CF

 6.15 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 303.55 CFS

196.18 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.15 822,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.23 967,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 312 = (Vol / SWD * 1.5)1/2

Width (Ft) 208 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.28 973,440 Sufficient Volume
Tank Area (SF) 65,000 = Length x Width

Construction Cost (Storage Tank) 6,825,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 196.18 303.55 = Peak Rate
Force Main Diameter (In) 96 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,585,000$               123,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 303.55 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,451,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,260 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 433,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 196.18 Ref: CSO Statistics

Construction Cost (Screening) 9,495,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.15 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.07 = Peak Vol/DW Time

Construction Cost 9,492,784$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 111,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 222,000$                    
69,357,784$                                                

SURFACE STORAGE TANK
Capital Costs - C-2 to C-13A Region 

TOTAL CAPITAL COST

1 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 821,866 CF

 6.15 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 303.55 CFS

196.18 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.15 822,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.23 967,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 312 = (Vol / SWD * 1.5)1/2

Width (Ft) 208 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.28 973,440 Sufficient Volume
Tank Area (SF) 65,000 = Length x Width

Construction Cost (Storage Tank) 19,846,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.15 9.51 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,366,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 303.55 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,451,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 72,550 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,629,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 196.18 Ref: CSO Statistics

Construction Cost (Screening) 9,495,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.15 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.07 = Peak Vol/DW Time

Construction Cost 9,492,784$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 111,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 222,000$                    
61,257,784$                                                

Capital Costs - C-2 to C-13A Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 821,866 CF

 6.15 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 303.55 CFS

196.18 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 196.18 303.55                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 21

Construction Cost (Swirl / Vortex) 7,597,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 215.79 333.90 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 101 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 27,978,000$               130,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 303.55 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 606,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 30,300 = ACH x Volume / 60

Construction Cost (Odor Control) 1,326,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 196.18 Ref: CSO Statistics

Construction Cost (Screening) 9,495,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 215.79 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 230 110
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,603,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 204,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 408,000$                    
66,719,000$                                                

Capital Costs - C-2 to C-13A Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 821,866 CF

 6.15 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 303.55 CFS

196.18 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 196.18 303.55 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 32,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 257 OK =(Surf Area x 2)1/2

Width (Ft) 128 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.95 394,752

Construction Cost (CSOTF) 17,572,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 196.18 303.55 = Peak Rate
Force Main Diameter (In) 96 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,585,000$               123,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 303.55 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 592,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 29,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,302,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 196.18 Ref: CSO Statistics

Construction Cost (Screening) 9,495,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 196.18 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 219 105
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,611,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.15 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.07 = Peak Vol/DW Time

Construction Cost 9,492,784$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 84,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 168,000$                    
83,530,784$                                                

Capital Costs - C-2 to C-13A Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 821,866 CF

 6.15 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 303.55 CFS

196.18 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 196.18 303.55                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,310 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 69 OK =(Surf Area x 2)1/2

Width (Ft) 34 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 35,653,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 215.79 333.90 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 101 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 27,978,000$               130,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 303.55 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 56,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,800 = ACH x Volume / 60

Construction Cost (Odor Control) 205,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 196.18 Ref: CSO Statistics

Construction Cost (Screening) 9,495,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 215.79 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 230 110
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,603,000$                 4,230,000$                 

Construction Cost (Disinfection) 6,833,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 113,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 226,000$                    
97,702,000$                                                

Capital Costs - C-2 to C-13A Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 84

Number of Overflows / Year 1
Peak Volume 821,866 CF

 6.15 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 303.55 CFS

196.18 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 196.18 303.55 Ref: CSO Statistics

Construction Cost (Screening) 9,495,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 196.18 303.55 = Peak Flow x % Req Pump
Force Main Diameter (In) 96 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 25,585,000$               123,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 303.55 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 60,700 =CFS x 200
Odor Control Flow Rate (CFM) 3,040 = ACH x Volume / 60

Construction Cost (Odor Control) 219,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 196.18 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 219 105
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,611,000$                 3,922,000$                 

Construction Cost (Disinfection) 6,533,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 44,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 88,000$                      
59,225,000$                                                

Capital Costs - C-2 to C-13A Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 743,975 CF

 5.56 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 263.62 CFS

170.37 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,025                          Width of Sewershed along Riverline
Peak Flow (CFS) 143.29 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,403,000$                 
Peak Flow (CFS) 286.58 50% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,040,000$                 
Peak Flow (CFS) 429.87 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,833,000$                 
Peak Flow (CFS) 573.16 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,833,000$                 

Construction Cost (Consolidation Sewers) 16,109,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 301,250 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 603,000$                    
16,883,000$                                                

Capital Costs - C-2 to C-13A Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 743,975 CF

 5.56 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 263.62 CFS

170.37 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 570 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 114,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 248,292 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 497,000$                    
114,497,000$                                              

2 Overflows / Year

Capital Costs - C-2 to C-13A Region 
SEWER SEPARATION

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 743,975 CF

 5.56 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 263.62 CFS

170.37 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 5.56 744,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 6.96 930,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14 Input by Engineer
Tunnel Volume / Ft length (CF) 153.86                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,044                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 8 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 19,041,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.56 8.61 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,285,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 32.95 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,395,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 69,750 = ACH x Volume / 60

Construction Cost (Odor Control) 2,549,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 170.37 Ref: CSO Statistics

Construction Cost (Screening) 8,300,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.56 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.78 = Peak Vol/DW Time

Construction Cost 9,351,238$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 8                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 10,280,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 20,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,391 250 SF / MGD
Land Required - Odor Control (SF) 3,488 500 SF / 10,000 CFM
Land Required - Screening (SF) 42,592 250 SF / MGD
Land Required - Regulator (SF) 80,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 147,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 294,000$                    
52,125,238$                                                

Capital Costs - C-2 to C-13A Region 

TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 743,975 CF

 5.56 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 263.62 CFS

170.37 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.56 744,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.55 875,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 297 = (Vol / SWD * 1.5)1/2

Width (Ft) 198 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.60 882,090 Sufficient Volume
Tank Area (SF) 59,000 = Length x Width

Construction Cost (Storage Tank) 6,123,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 170.37 263.62 = Peak Rate
Force Main Diameter (In) 90 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 22,437,000$               113,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 263.62 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,313,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 6,570 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 400,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 170.37 Ref: CSO Statistics

Construction Cost (Screening) 8,300,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.56 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.78 = Peak Vol/DW Time

Construction Cost 9,351,238$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 102,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 204,000$                    
64,110,238$                                                

SURFACE STORAGE TANK
Capital Costs - C-2 to C-13A Region 

TOTAL CAPITAL COST

2 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 743,975 CF

 5.56 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 263.62 CFS

170.37 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.56 744,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.55 875,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 297 = (Vol / SWD * 1.5)1/2

Width (Ft) 198 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.60 882,090 Sufficient Volume
Tank Area (SF) 59,000 = Length x Width

Construction Cost (Storage Tank) 18,052,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.56 8.61 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,285,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 263.62 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,313,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 65,650 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,431,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 170.37 Ref: CSO Statistics

Construction Cost (Screening) 8,300,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.56 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.78 = Peak Vol/DW Time

Construction Cost 9,351,238$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 102,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 204,000$                    
57,830,238$                                                

Capital Costs - C-2 to C-13A Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 743,975 CF

 5.56 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 263.62 CFS

170.37 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 170.37 263.62                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 18

Construction Cost (Swirl / Vortex) 6,970,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 187.41 289.98 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 94 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 24,515,000$               119,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 263.62 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 519,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 25,950 = ACH x Volume / 60

Construction Cost (Odor Control) 1,174,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 170.37 Ref: CSO Statistics

Construction Cost (Screening) 8,300,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 187.41 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 214 103
Passes 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,592,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 177,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 354,000$                    
61,206,000$                                                

Capital Costs - C-2 to C-13A Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 743,975 CF

 5.56 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 263.62 CFS

170.37 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 170.37 263.62 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 28,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 239 OK =(Surf Area x 2)1/2

Width (Ft) 120 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.57 344,160

Construction Cost (CSOTF) 17,242,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 170.37 263.62 = Peak Rate
Force Main Diameter (In) 90 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 22,437,000$               113,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 263.62 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 516,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 25,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,169,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 170.37 Ref: CSO Statistics

Construction Cost (Screening) 8,300,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 170.37 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 204 98
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,532,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.56 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.78 = Peak Vol/DW Time

Construction Cost 9,351,238$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 74,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 148,000$                    
78,474,238$                                                

Capital Costs - C-2 to C-13A Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 743,975 CF

 5.56 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 263.62 CFS

170.37 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 170.37 263.62                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,010 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 64 OK =(Surf Area x 2)1/2

Width (Ft) 32 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 30,681,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 187.41 289.98 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 94 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 24,515,000$               119,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 263.62 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 49,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,450 = ACH x Volume / 60

Construction Cost (Odor Control) 185,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 170.37 Ref: CSO Statistics

Construction Cost (Screening) 8,300,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 187.41 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 214 103
Passes 7 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,592,000$                 3,793,000$                 

Construction Cost (Disinfection) 6,385,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 101,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 202,000$                    
87,569,000$                                                

2 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - C-2 to C-13A Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 2
Peak Volume 743,975 CF

 5.56 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 263.62 CFS

170.37 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 170.37 263.62 Ref: CSO Statistics

Construction Cost (Screening) 8,300,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 170.37 263.62 = Peak Flow x % Req Pump
Force Main Diameter (In) 90 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 22,437,000$               113,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 263.62 Ref: CSO Statistics

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 52,700 =CFS x 200
Odor Control Flow Rate (CFM) 2,640 = ACH x Volume / 60

Construction Cost (Odor Control) 196,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 170.37 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 204 98
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,532,000$                 3,518,000$                 

Construction Cost (Disinfection) 6,050,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 41,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 82,000$                      
54,360,000$                                                

Capital Costs - C-2 to C-13A Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 564,376 CF

 4.22 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 168.19 CFS

108.70 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,025                          Width of Sewershed along Riverline
Peak Flow (CFS) 143.29 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,403,000$                 
Peak Flow (CFS) 286.58 50% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,040,000$                 
Peak Flow (CFS) 429.87 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,833,000$                 
Peak Flow (CFS) 573.16 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,833,000$                 

Construction Cost (Consolidation Sewers) 16,109,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 301,250 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 603,000$                    
16,883,000$                                                

Capital Costs - C-2 to C-13A Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 564,376 CF

 4.22 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 168.19 CFS

108.70 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 570 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 114,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 248,292 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 497,000$                    
114,497,000$                                              TOTAL CAPITAL COST

4 Overflows / Year

Capital Costs - C-2 to C-13A Region 
SEWER SEPARATION

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 564,376 CF

 4.22 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 168.19 CFS

108.70 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 4.22 564,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 5.28 705,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 12 Input by Engineer
Tunnel Volume / Ft length (CF) 113.04                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,237                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 8 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 16,622,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.22 6.53 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,085,000$                 23,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 21.02 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,058,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 52,900 = ACH x Volume / 60

Construction Cost (Odor Control) 2,052,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 108.70 Ref: CSO Statistics

Construction Cost (Screening) 5,445,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.22 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.11 = Peak Vol/DW Time

Construction Cost 9,024,921$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 8                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 10,280,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 20,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,055 250 SF / MGD
Land Required - Odor Control (SF) 2,645 500 SF / 10,000 CFM
Land Required - Screening (SF) 27,174 250 SF / MGD
Land Required - Regulator (SF) 80,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 131,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 262,000$                    
45,793,921$                                                TOTAL CAPITAL COST

Capital Costs - C-2 to C-13A Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 564,376 CF

 4.22 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 168.19 CFS

108.70 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.22 564,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.97 664,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 259 = (Vol / SWD * 1.5)1/2

Width (Ft) 173 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.03 672,105 Sufficient Volume
Tank Area (SF) 45,000 = Length x Width

Construction Cost (Storage Tank) 4,531,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 108.70 168.19 = Peak Rate
Force Main Diameter (In) 72 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 14,913,000$               88,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 168.19 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 996,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,980 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 322,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 108.70 Ref: CSO Statistics

Construction Cost (Screening) 5,445,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.22 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.11 = Peak Vol/DW Time

Construction Cost 9,024,921$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 82,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 164,000$                    
51,669,921$                                                

SURFACE STORAGE TANK
Capital Costs - C-2 to C-13A Region 

TOTAL CAPITAL COST

4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 564,376 CF

 4.22 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 168.19 CFS

108.70 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.22 564,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.97 664,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 259 = (Vol / SWD * 1.5)1/2

Width (Ft) 173 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.03 672,105 Sufficient Volume
Tank Area (SF) 45,000 = Length x Width

Construction Cost (Storage Tank) 13,915,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.22 6.53 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 14 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,085,000$                 23,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 168.19 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 996,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 49,800 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,957,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 108.70 Ref: CSO Statistics

Construction Cost (Screening) 5,445,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.22 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.11 = Peak Vol/DW Time

Construction Cost 9,024,921$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 82,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 164,000$                    
49,795,921$                                                

Capital Costs - C-2 to C-13A Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 564,376 CF

 4.22 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 168.19 CFS

108.70 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 108.70 168.19                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 12

Construction Cost (Swirl / Vortex) 5,297,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 119.57 185.01 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 75 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,239,000$               92,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 168.19 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 346,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 17,300 = ACH x Volume / 60

Construction Cost (Odor Control) 855,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 108.70 Ref: CSO Statistics

Construction Cost (Screening) 5,445,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 119.57 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 171 82
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,181,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 113,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 226,000$                    
47,517,000$                                                

Capital Costs - C-2 to C-13A Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 564,376 CF

 4.22 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 168.19 CFS

108.70 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 108.70 168.19 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 18,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 192 OK =(Surf Area x 2)1/2

Width (Ft) 96 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.65 221,184

Construction Cost (CSOTF) 16,659,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 108.70 168.19 = Peak Rate
Force Main Diameter (In) 72 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 14,913,000$               88,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 168.19 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 332,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 16,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 828,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 108.70 Ref: CSO Statistics

Construction Cost (Screening) 5,445,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 108.70 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 163 78
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,073,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.22 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.11 = Peak Vol/DW Time

Construction Cost 9,024,921$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 49,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 98,000$                      
66,310,921$                                                

Capital Costs - C-2 to C-13A Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 564,376 CF

 4.22 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 168.19 CFS

108.70 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 108.70 168.19                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,280 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 52 OK =(Surf Area x 2)1/2

Width (Ft) 26 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 19,339,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 119.57 185.01 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 75 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 16,239,000$               92,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 168.19 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 32,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,600 = ACH x Volume / 60

Construction Cost (Odor Control) 132,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 108.70 Ref: CSO Statistics

Construction Cost (Screening) 5,445,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 119.57 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 171 82
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,181,000$                 2,694,000$                 

Construction Cost (Disinfection) 4,875,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 72,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
63,448,000$                                                

Capital Costs - C-2 to C-13A Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 4
Peak Volume 564,376 CF

 4.22 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 168.19 CFS

108.70 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 108.70 168.19 Ref: CSO Statistics

Construction Cost (Screening) 5,445,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 108.70 168.19 = Peak Flow x % Req Pump
Force Main Diameter (In) 72 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 14,913,000$               88,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 168.19 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 33,600 =CFS x 200
Odor Control Flow Rate (CFM) 1,680 = ACH x Volume / 60

Construction Cost (Odor Control) 137,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 108.70 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 163 78
Passes 7 15.12 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,073,000$                 2,508,000$                 

Construction Cost (Disinfection) 4,581,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 34,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 68,000$                      
42,414,000$                                                

Capital Costs - C-2 to C-13A Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 458,806 CF

 3.43 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 121.42 CFS

78.47 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 6,025                          Width of Sewershed along Riverline
Peak Flow (CFS) 143.29 25% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,403,000$                 
Peak Flow (CFS) 286.58 50% of Peak Flow Rate

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,040,000$                 
Peak Flow (CFS) 429.87 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,833,000$                 
Peak Flow (CFS) 573.16 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,506                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,833,000$                 

Construction Cost (Consolidation Sewers) 16,109,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 301,250 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 603,000$                    
16,883,000$                                                

Capital Costs - C-2 to C-13A Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 458,806 CF

 3.43 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 121.42 CFS

78.47 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 570 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 114,000,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 248,292 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 497,000$                    
114,497,000$                                              

SEWER SEPARATION
6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - C-2 to C-13A Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 458,806 CF

 3.43 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 121.42 CFS

78.47 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.43 459,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.29 574,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 11 Input by Engineer
Tunnel Volume / Ft length (CF) 94.99                          Ref: Tunnel diameter
Tunnel Length (Ft) 6,043                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 8 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 14,814,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.43 5.31 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,957,000$                 22,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 15.18 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 861,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 43,050 = ACH x Volume / 60

Construction Cost (Odor Control) 1,746,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 78.47 Ref: CSO Statistics

Construction Cost (Screening) 4,045,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.43 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.72 = Peak Vol/DW Time

Construction Cost 8,833,147$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 8                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 10,280,000$               

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 20,000 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 858 250 SF / MGD
Land Required - Odor Control (SF) 2,153 500 SF / 10,000 CFM
Land Required - Screening (SF) 19,617 250 SF / MGD
Land Required - Regulator (SF) 80,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 123,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 246,000$                    
41,943,147$                                                

Capital Costs - C-2 to C-13A Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 458,806 CF

 3.43 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 121.42 CFS

78.47 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.43 459,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.04 540,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 233 = (Vol / SWD * 1.5)1/2

Width (Ft) 156 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.08 545,220 Sufficient Volume
Tank Area (SF) 36,000 = Length x Width

Construction Cost (Storage Tank) 3,616,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 78.47 121.42 = Peak Rate
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,225,000$               73,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.42 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 810,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,050 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 274,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 78.47 Ref: CSO Statistics

Construction Cost (Screening) 4,045,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.43 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.72 = Peak Vol/DW Time

Construction Cost 8,833,147$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 70,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 140,000$                    
45,388,147$                                                

Capital Costs - C-2 to C-13A Region 
SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 458,806 CF

 3.43 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 121.42 CFS

78.47 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.43 459,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.04 540,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 233 = (Vol / SWD * 1.5)1/2

Width (Ft) 156 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.08 545,220 Sufficient Volume
Tank Area (SF) 36,000 = Length x Width

Construction Cost (Storage Tank) 11,483,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.43 5.31 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.8 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,957,000$                 22,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.42 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 810,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 40,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,665,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 78.47 Ref: CSO Statistics

Construction Cost (Screening) 4,045,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.43 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.72 = Peak Vol/DW Time

Construction Cost 8,833,147$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 70,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 140,000$                    
45,327,147$                                                

Capital Costs - C-2 to C-13A Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 458,806 CF

 3.43 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 121.42 CFS

78.47 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 78.47 121.42                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 9

Construction Cost (Swirl / Vortex) 4,340,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 86.31 133.56 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 64 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,182,000$               77,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.42 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 260,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 13,000 = ACH x Volume / 60

Construction Cost (Odor Control) 683,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 78.47 Ref: CSO Statistics

Construction Cost (Screening) 4,045,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 86.31 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 146 70
Passes 7 15.30 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,812,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 81,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
40,483,000$                                                

Capital Costs - C-2 to C-13A Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 458,806 CF

 3.43 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 121.42 CFS

78.47 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 78.47 121.42 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 13,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 163 OK =(Surf Area x 2)1/2

Width (Ft) 81 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.19 158,436

Construction Cost (CSOTF) 16,483,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 78.47 121.42 = Peak Rate
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,225,000$               73,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.42 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 238,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 11,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 638,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 78.47 Ref: CSO Statistics

Construction Cost (Screening) 4,045,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 78.47 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 139 66
Passes 5 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,709,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.43 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.72 = Peak Vol/DW Time

Construction Cost 8,833,147$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 37,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 74,000$                      
60,262,147$                                                

Capital Costs - C-2 to C-13A Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 458,806 CF

 3.43 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 121.42 CFS

78.47 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 78.47 121.42                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 930 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 44 OK =(Surf Area x 2)1/2

Width (Ft) 22 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 14,058,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 86.31 133.56 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 64 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 12,182,000$               77,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.42 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 23,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,150 = ACH x Volume / 60

Construction Cost (Odor Control) 102,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 78.47 Ref: CSO Statistics

Construction Cost (Screening) 4,045,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 86.31 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 146 70
Passes 7 15.30 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,812,000$                 2,145,000$                 

Construction Cost (Disinfection) 3,957,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 58,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 116,000$                    
51,719,000$                                                

Capital Costs - C-2 to C-13A Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0057.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 84

Number of Overflows / Year 6
Peak Volume 458,806 CF

 3.43 MG
Total Volume 10,628,350 CF

 79.50 MG
Peak Rate 121.42 CFS

78.47 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 78.47 121.42 Ref: CSO Statistics

Construction Cost (Screening) 4,045,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 78.47 121.42 = Peak Flow x % Req Pump
Force Main Diameter (In) 61 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 11,225,000$               73,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 121.42 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            16,883,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 24,300 =CFS x 200
Odor Control Flow Rate (CFM) 1,220 = ACH x Volume / 60

Construction Cost (Odor Control) 107,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 78.47 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 139 66
Passes 5 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,709,000$                 1,806,000$                 

Construction Cost (Disinfection) 3,515,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 31,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
36,209,000$                                                

Capital Costs - C-2 to C-13A Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

C-2 to C-13A Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 14.40 $111,659 20 10.910 $1,218,189
Length (ft) 6052
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 8 $174,132 50 14.484 $2,522,057
Screening O&M Flow Rate (mgd) 370.42 $63,182 20 10.910 $689,310
Odor Control O&M Capacity (cfm) 180,400 $631,400 20 10.910 $6,888,536
Reserve / Replace 10% Gravity / 15% Pump $77,444

Total Annual O&M $983,000 Total PW O&M $11,424,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 370.42 $977,754 20 10.910 $10,667,235

No. Events / Yr 84
Const Cost ($) $17,252,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 370 $63,182 20 10.910 $689,310
Odor Control O&M Capacity (cfm) 16,980 $59,430 20 10.910 $648,378
Reserve / Replace 10% Gravity / 15% Pump $241,177

Total Annual O&M $1,196,000 Total PW O&M $13,618,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 14.40 $111,659 20 10.910 $1,218,189

No. Events / Yr 84
Const Cost ($) $45,246,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 370 $63,182 20 10.910 $689,310
Odor Control O&M Capacity (cfm) 169,800 $594,300 20 10.910 $6,483,777
Reserve / Replace 10% Gravity / 15% Pump $75,600

Total Annual O&M $934,000 Total PW O&M $10,853,000

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $2,385,80450

Tunnel Maintenance $1,937 14.48450

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$28,048

$1,372,170

Tank O&M $164,725

Tunnel Storage

Tank O&M $94,740 14.48450

SW-E-0057.pdf



Operation and Maintenance Costs

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 370.42 $977,754 20 10.910 $10,667,235
Sed. Basin O&M Flow Rate (mgd) 370.42 $41,672 50 14.484 $603,556
Screening O&M Flow Rate (mgd) 370.42 $63,182 20 10.910 $689,310
Disinfection O&M Flow Rate (mgd) 370.42 $590,379 20 10.910 $6,441,004
Odor Control O&M Capacity (cfm) 55,900.00 $195,650 20 10.910 $2,134,530
Reserve / Replace 10% Gravity / 15% Pump $254,502

Total Annual O&M $1,869,000 Total PW O&M $20,790,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 407.46 $1,042,039 20 10.910 $11,368,583
HREP O&M Flow Rate (mgd) 370.42 $754,836 20 10.910 $8,235,216
Screening O&M Flow Rate (mgd) 370.42 $63,182 20 10.910 $689,310
Disinfection O&M Flow Rate (mgd) 407.46 $625,673 20 10.910 $6,826,059
Odor Control O&M Capacity (cfm) 5,300.00 $18,550 20 10.910 $202,379
Reserve / Replace 10% Gravity / 15% Pump $466,367

Total Annual O&M $2,505,000 Total PW O&M $27,788,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 407.46 $1,042,039 20 10.910 $11,368,583
Swirl / Vortex O&M Flow Rate (mgd) 370.42 $41,672 20 10.910 $454,636
Screening O&M Flow Rate (mgd) 370.42 $63,182 20 10.910 $689,310
Disinfection O&M Flow Rate (mgd) 407.46 $625,673 20 10.910 $6,826,059
Odor Control O&M Capacity (cfm) 56,250.00 $196,875 20 10.910 $2,147,894
Reserve / Replace 10% Gravity / 15% Pump $288,780

Total Annual O&M $1,970,000 Total PW O&M $21,775,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 370.42 $977,754 20 10.910 $10,667,235
Screening O&M Flow Rate (mgd) 370.42 $63,182 20 10.910 $689,310
Disinfection O&M Flow Rate (mgd) 370.42 $590,379 20 10.910 $6,441,004
Odor Control O&M Capacity (cfm) 5,730.00 $20,055 20 10.910 $218,799
Reserve / Replace 10% Gravity / 15% Pump $249,652

Total Annual O&M $1,652,000 Total PW O&M $18,266,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)
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Operation and Maintenance Costs

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.15 $63,244 20 10.910 $689,991

Length (ft) 6229
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 8 $174,132 50 14.484 $2,522,057
Screening O&M Flow Rate (mgd) 196.18 $30,721 20 10.910 $335,165
Odor Control O&M Capacity (cfm) 77,100 $269,850 20 10.910 $2,944,047
Reserve / Replace 10% Gravity / 15% Pump $42,979

Total Annual O&M $540,000 Total PW O&M $6,564,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 196.18 $639,446 20 10.910 $6,976,320

No. Events / Yr 84
Const Cost ($) $6,825,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 196 $30,721 20 10.910 $335,165
Odor Control O&M Capacity (cfm) 7,260 $25,410 20 10.910 $277,222
Reserve / Replace 10% Gravity / 15% Pump $131,391

Total Annual O&M $765,000 Total PW O&M $8,715,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.15 $63,244 20 10.910 $689,991

No. Events / Yr 84
Const Cost ($) $19,846,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 196 $30,721 20 10.910 $335,165
Odor Control O&M Capacity (cfm) 72,550 $253,925 20 10.910 $2,770,306
Reserve / Replace 10% Gravity / 15% Pump $42,631

Total Annual O&M $450,000 Total PW O&M $5,304,000

Sub-Surface Storage 
Tank

Surface Storage Tank

50

$68,672 50

Tunnel Storage

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,993 50 14.484 $28,868

Tank O&M

Tank O&M $101,225

14.484 $994,619

14.484 $1,466,096

SW-E-0057.pdf



Operation and Maintenance Costs

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 196.18 $639,446 20 10.910 $6,976,320
Sed. Basin O&M Flow Rate (mgd) 196.18 $22,070 50 14.484 $319,649
Screening O&M Flow Rate (mgd) 196.18 $30,721 20 10.910 $335,165
Disinfection O&M Flow Rate (mgd) 196.18 $400,834 20 10.910 $4,373,077
Odor Control O&M Capacity (cfm) 29,600.00 $103,600 20 10.910 $1,130,270
Reserve / Replace 10% Gravity / 15% Pump $140,857

Total Annual O&M $1,197,000 Total PW O&M $13,275,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 215.79 $681,488 20 10.910 $7,434,998
HREP O&M Flow Rate (mgd) 196.18 $519,411 20 10.910 $5,666,738
Screening O&M Flow Rate (mgd) 196.18 $30,721 20 10.910 $335,165
Disinfection O&M Flow Rate (mgd) 215.79 $424,797 20 10.910 $4,634,507
Odor Control O&M Capacity (cfm) 2,800.00 $9,800 20 10.910 $106,917
Reserve / Replace 10% Gravity / 15% Pump $244,591

Total Annual O&M $1,667,000 Total PW O&M $18,423,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 215.79 $681,488 20 10.910 $7,434,998
Swirl / Vortex O&M Flow Rate (mgd) 196.18 $22,070 20 10.910 $240,779
Screening O&M Flow Rate (mgd) 196.18 $30,721 20 10.910 $335,165
Disinfection O&M Flow Rate (mgd) 215.79 $424,797 20 10.910 $4,634,507
Odor Control O&M Capacity (cfm) 30,300.00 $106,050 20 10.910 $1,156,999
Reserve / Replace 10% Gravity / 15% Pump $160,995

Total Annual O&M $1,266,000 Total PW O&M $13,963,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 196.18 $639,446 20 10.910 $6,976,320
Screening O&M Flow Rate (mgd) 196.18 $30,721 20 10.910 $335,165
Disinfection O&M Flow Rate (mgd) 196.18 $400,834 20 10.910 $4,373,077
Odor Control O&M Capacity (cfm) 3,040.00 $10,640 20 10.910 $116,082
Reserve / Replace 10% Gravity / 15% Pump $137,911

Total Annual O&M $1,082,000 Total PW O&M $11,939,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

SW-E-0057.pdf



Operation and Maintenance Costs

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 5.56 $59,174 20 10.910 $645,584

Length (ft) 6044
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 8 $174,132 50 14.484 $2,522,057
Screening O&M Flow Rate (mgd) 170.37 $26,856 20 10.910 $292,993
Odor Control O&M Capacity (cfm) 69,750 $244,125 20 10.910 $2,663,389
Reserve / Replace 10% Gravity / 15% Pump $38,832

Total Annual O&M $507,000 Total PW O&M $6,191,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 170.37 $581,944 20 10.910 $6,348,968

No. Events / Yr 84
Const Cost ($) $6,123,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 170 $26,856 20 10.910 $292,993
Odor Control O&M Capacity (cfm) 6,570 $22,995 20 10.910 $250,874
Reserve / Replace 10% Gravity / 15% Pump $115,207

Total Annual O&M $699,000 Total PW O&M $7,977,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 5.56 $59,174 20 10.910 $645,584

No. Events / Yr 84
Const Cost ($) $18,052,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 170 $26,856 20 10.910 $292,993
Odor Control O&M Capacity (cfm) 65,650 $229,775 20 10.910 $2,506,831
Reserve / Replace 10% Gravity / 15% Pump $38,511

Total Annual O&M $413,000 Total PW O&M $4,885,000

Sub-Surface Storage 
Tank

Surface Storage Tank

Tunnel Storage

14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,934 50 14.484 $28,015

$1,401,137

Tank O&M $66,917 50

Tank O&M $96,740 50 14.484

$969,200
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Operation and Maintenance Costs

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 170.37 $581,944 20 10.910 $6,348,968
Sed. Basin O&M Flow Rate (mgd) 170.37 $19,167 50 14.484 $277,600
Screening O&M Flow Rate (mgd) 170.37 $26,856 20 10.910 $292,993
Disinfection O&M Flow Rate (mgd) 170.37 $367,832 20 10.910 $4,013,024
Odor Control O&M Capacity (cfm) 25,800.00 $90,300 20 10.910 $985,168
Reserve / Replace 10% Gravity / 15% Pump $124,186

Total Annual O&M $1,087,000 Total PW O&M $12,042,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 187.41 $620,205 20 10.910 $6,766,399
HREP O&M Flow Rate (mgd) 170.37 $478,066 20 10.910 $5,215,670
Screening O&M Flow Rate (mgd) 170.37 $26,856 20 10.910 $292,993
Disinfection O&M Flow Rate (mgd) 187.41 $389,822 20 10.910 $4,252,929
Odor Control O&M Capacity (cfm) 2,450.00 $8,575 20 10.910 $93,553
Reserve / Replace 10% Gravity / 15% Pump $213,603

Total Annual O&M $1,524,000 Total PW O&M $16,835,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 187.41 $620,205 20 10.910 $6,766,399
Swirl / Vortex O&M Flow Rate (mgd) 170.37 $19,167 20 10.910 $209,106
Screening O&M Flow Rate (mgd) 170.37 $26,856 20 10.910 $292,993
Disinfection O&M Flow Rate (mgd) 187.41 $389,822 20 10.910 $4,252,929
Odor Control O&M Capacity (cfm) 25,950.00 $90,825 20 10.910 $990,895
Reserve / Replace 10% Gravity / 15% Pump $142,320

Total Annual O&M $1,147,000 Total PW O&M $12,655,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 170.37 $581,944 20 10.910 $6,348,968
Screening O&M Flow Rate (mgd) 170.37 $26,856 20 10.910 $292,993
Disinfection O&M Flow Rate (mgd) 170.37 $367,832 20 10.910 $4,013,024
Odor Control O&M Capacity (cfm) 2,640.00 $9,240 20 10.910 $100,808
Reserve / Replace 10% Gravity / 15% Pump $121,539

Total Annual O&M $986,000 Total PW O&M $10,877,000

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

Swirl / Vortex

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

SW-E-0057.pdf



Operation and Maintenance Costs

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 4.22 $49,200 20 10.910 $536,769

Length (ft) 6237
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 8 $174,132 50 14.484 $2,522,057
Screening O&M Flow Rate (mgd) 108.70 $18,602 20 10.910 $202,949
Odor Control O&M Capacity (cfm) 52,900 $185,150 20 10.910 $2,019,975
Reserve / Replace 10% Gravity / 15% Pump $28,899

Total Annual O&M $430,000 Total PW O&M $5,340,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 108.70 $431,006 20 10.910 $4,702,247

No. Events / Yr 84
Const Cost ($) $4,531,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 109 $18,602 20 10.910 $202,949
Odor Control O&M Capacity (cfm) 4,980 $17,430 20 10.910 $190,160
Reserve / Replace 10% Gravity / 15% Pump $76,531

Total Annual O&M $530,000 Total PW O&M $6,083,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 4.22 $49,200 20 10.910 $536,769

No. Events / Yr 84
Const Cost ($) $13,915,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 109 $18,602 20 10.910 $202,949
Odor Control O&M Capacity (cfm) 49,800 $174,300 20 10.910 $1,901,602
Reserve / Replace 10% Gravity / 15% Pump $28,640

Total Annual O&M $329,000 Total PW O&M $3,921,000

Sub-Surface Storage 
Tank

Tunnel Storage

14.484Tank O&M $62,937

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,996 50 14.484 $28,906

Tank O&M $86,397

Surface Storage Tank

50

$911,555

14.484 $1,251,340

50
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Operation and Maintenance Costs

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 108.70 $431,006 20 10.910 $4,702,247
Sed. Basin O&M Flow Rate (mgd) 108.70 $12,228 50 14.484 $177,110
Screening O&M Flow Rate (mgd) 108.70 $18,602 20 10.910 $202,949
Disinfection O&M Flow Rate (mgd) 108.70 $279,736 20 10.910 $3,051,898
Odor Control O&M Capacity (cfm) 16,600.00 $58,100 20 10.910 $633,867
Reserve / Replace 10% Gravity / 15% Pump $83,546

Total Annual O&M $800,000 Total PW O&M $8,852,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 119.57 $459,344 20 10.910 $5,011,410
HREP O&M Flow Rate (mgd) 108.70 $367,032 20 10.910 $4,004,300
Screening O&M Flow Rate (mgd) 108.70 $18,602 20 10.910 $202,949
Disinfection O&M Flow Rate (mgd) 119.57 $296,459 20 10.910 $3,234,345
Odor Control O&M Capacity (cfm) 1,600.00 $5,600 20 10.910 $61,096
Reserve / Replace 10% Gravity / 15% Pump $139,959

Total Annual O&M $1,148,000 Total PW O&M $12,654,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 119.57 $459,344 20 10.910 $5,011,410
Swirl / Vortex O&M Flow Rate (mgd) 108.70 $12,228 20 10.910 $133,410
Screening O&M Flow Rate (mgd) 108.70 $18,602 20 10.910 $202,949
Disinfection O&M Flow Rate (mgd) 119.57 $296,459 20 10.910 $3,234,345
Odor Control O&M Capacity (cfm) 17,300.00 $60,550 20 10.910 $660,597
Reserve / Replace 10% Gravity / 15% Pump $96,527

Total Annual O&M $848,000 Total PW O&M $9,339,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 108.70 $431,006 20 10.910 $4,702,247
Screening O&M Flow Rate (mgd) 108.70 $18,602 20 10.910 $202,949
Disinfection O&M Flow Rate (mgd) 108.70 $279,736 20 10.910 $3,051,898
Odor Control O&M Capacity (cfm) 1,680.00 $5,880 20 10.910 $64,150
Reserve / Replace 10% Gravity / 15% Pump $81,667

Total Annual O&M $736,000 Total PW O&M $8,103,000

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

Screening & Disinfection

Swirl / Vortex

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

SW-E-0057.pdf



Operation and Maintenance Costs

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 3.43 $42,843 20 10.910 $467,411

Length (ft) 6043
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 8 $174,132 50 14.484 $2,522,057
Screening O&M Flow Rate (mgd) 78.47 $15,064 20 10.910 $164,345
Odor Control O&M Capacity (cfm) 43,050 $150,675 20 10.910 $1,643,855
Reserve / Replace 10% Gravity / 15% Pump $23,736

Total Annual O&M $385,000 Total PW O&M $4,850,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 78.47 $346,681 20 10.910 $3,782,268

No. Events / Yr 84
Const Cost ($) $3,616,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 78 $15,064 20 10.910 $164,345
Odor Control O&M Capacity (cfm) 4,050 $14,175 20 10.910 $154,648
Reserve / Replace 10% Gravity / 15% Pump $57,546

Total Annual O&M $437,000 Total PW O&M $5,037,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 3.43 $42,843 20 10.910 $467,411

No. Events / Yr 84
Const Cost ($) $11,483,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 78 $15,064 20 10.910 $164,345
Odor Control O&M Capacity (cfm) 40,500 $141,750 20 10.910 $1,546,484
Reserve / Replace 10% Gravity / 15% Pump $23,516

Total Annual O&M $280,000 Total PW O&M $3,365,000

Surface Storage Tank

Tunnel Storage

14.484Sub-Surface Storage 
Tank

$1,163,280

Tank O&M $60,650

50

14.484 $878,42450

Tank O&M $80,317

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,934 50 14.484 $28,008
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Operation and Maintenance Costs

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 78.47 $346,681 20 10.910 $3,782,268
Sed. Basin O&M Flow Rate (mgd) 78.47 $8,828 50 14.484 $127,855
Screening O&M Flow Rate (mgd) 78.47 $15,064 20 10.910 $164,345
Disinfection O&M Flow Rate (mgd) 78.47 $229,367 20 10.910 $2,502,376
Odor Control O&M Capacity (cfm) 11,900.00 $41,650 20 10.910 $454,399
Reserve / Replace 10% Gravity / 15% Pump $63,184

Total Annual O&M $642,000 Total PW O&M $7,094,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 86.31 $369,474 20 10.910 $4,030,943
HREP O&M Flow Rate (mgd) 78.47 $303,021 20 10.910 $3,305,943
Screening O&M Flow Rate (mgd) 78.47 $15,064 20 10.910 $164,345
Disinfection O&M Flow Rate (mgd) 86.31 $243,079 20 10.910 $2,651,973
Odor Control O&M Capacity (cfm) 1,150.00 $4,025 20 10.910 $43,913
Reserve / Replace 10% Gravity / 15% Pump $104,149

Total Annual O&M $935,000 Total PW O&M $10,301,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 86.31 $369,474 20 10.910 $4,030,943
Swirl / Vortex O&M Flow Rate (mgd) 78.47 $8,828 20 10.910 $96,308
Screening O&M Flow Rate (mgd) 78.47 $15,064 20 10.910 $164,345
Disinfection O&M Flow Rate (mgd) 86.31 $243,079 20 10.910 $2,651,973
Odor Control O&M Capacity (cfm) 13,000.00 $45,500 20 10.910 $496,402
Reserve / Replace 10% Gravity / 15% Pump $73,394

Total Annual O&M $682,000 Total PW O&M $7,513,000

C-2 to C-13A Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 78.47 $346,681 20 10.910 $3,782,268
Screening O&M Flow Rate (mgd) 78.47 $15,064 20 10.910 $164,345
Disinfection O&M Flow Rate (mgd) 78.47 $229,367 20 10.910 $2,502,376
Odor Control O&M Capacity (cfm) 1,220.00 $4,270 20 10.910 $46,585
Reserve / Replace 10% Gravity / 15% Pump $61,740

Total Annual O&M $596,000 Total PW O&M $6,557,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0057.pdf



Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $114.5 $114,536,000 $0
1 $114.5 $114,536,000 $0
2 $114.5 $114,536,000 $0
4 $114.5 $114,536,000 $0
6 $114.5 $114,536,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $111.4 $100,518,030 $10,853,000
1 $66.6 $61,257,784 $5,304,000
2 $62.7 $57,830,238 $4,885,000
4 $53.7 $49,795,921 $3,921,000
6 $48.7 $45,327,147 $3,365,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $102.6 $91,153,887 $11,424,000
1 $61.7 $55,182,784 $6,564,000
2 $58.3 $52,125,238 $6,191,000
4 $51.1 $45,793,921 $5,340,000
6 $46.8 $41,943,147 $4,850,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $125.4 $111,831,030 $13,618,000
1 $78.1 $69,357,784 $8,715,000
2 $72.1 $64,110,238 $7,977,000
4 $57.8 $51,669,921 $6,083,000
6 $50.4 $45,388,147 $5,037,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $126.0 $104,237,000 $21,775,000
1 $80.7 $66,719,000 $13,963,000
2 $73.9 $61,206,000 $12,655,000
4 $56.9 $47,517,000 $9,339,000
6 $48.0 $40,483,000 $7,513,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $198.4 $170,622,000 $27,788,000
1 $116.1 $97,702,000 $18,423,000
2 $104.4 $87,569,000 $16,835,000
4 $76.1 $63,448,000 $12,654,000
6 $62.0 $51,719,000 $10,301,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $139.3 $118,501,075 $20,790,000
1 $96.8 $83,530,784 $13,275,000
2 $90.5 $78,474,238 $12,042,000
4 $75.2 $66,310,921 $8,852,000
6 $67.4 $60,262,147 $7,094,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $110.7 $92,402,000 $18,266,000
1 $71.2 $59,225,000 $11,939,000
2 $65.2 $54,360,000 $10,877,000
4 $50.5 $42,414,000 $8,103,000
6 $42.8 $36,209,000 $6,557,000
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Cost Summary

Figure 3 – C-2 to C-13A Region Alternative Costs
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Exceedance Summary

Region Name C-2 to C-13A Results Summary

Structures within Region Number of Events: 84
Model ID C-2 to C-13A.1 Peak Volume: 1,924,482 ft3

Structure Type Regional 14.40 MG
PWSA Sewershed N/A Total Volume: 10,628,350 ft3

Stream of Discharge Chartiers Creek 79.51 MG
NPDES Permit Number N/A Peak Rate: 573.16 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:36 5432 1/8/2005 5:15 1924481.86 14396.087 0 28.66 19

7/5/2005 16:02 143 7/5/2005 16:30 821866.44 6147.972 1 573.16 0

4/22/2005 15:52 1445 4/23/2005 3:45 743975.15 5565.306 2 303.55 1

1/11/2005 7:47 1467 1/11/2005 17:15 579603.26 4335.722 3 23.01 25

2/14/2005 4:53 2424 2/14/2005 10:00 564375.56 4221.811 4 13.13 40

4/1/2005 19:18 2735 4/2/2005 6:30 465846.21 3484.763 5 24.92 23

7/12/2005 18:47 134 7/12/2005 20:00 458806.46 3432.102 6 200.80 3

8/20/2005 18:02 133 8/20/2005 19:00 454085.96 3396.790 7 263.62 2

5/13/2005 22:31 1622 5/14/2005 16:15 397669.60 2974.767 8 115.79 7

1/3/2005 8:11 1649 1/3/2005 14:00 396609.19 2966.835 9 16.14 34

7/15/2005 17:31 99 7/15/2005 18:30 383599.11 2869.513 10 147.36 5

10/24/2005 13:08 1959 10/25/2005 4:00 347935.96 2602.735 11 17.84 30

3/28/2005 7:48 1641 3/28/2005 20:00 328219.47 2455.246 12 17.26 31

11/29/2005 1:50 871 11/29/2005 11:15 282206.77 2111.048 13 30.34 17

11/14/2005 21:35 593 11/15/2005 3:45 279266.22 2089.051 14 39.00 15

6/11/2005 17:30 71 6/11/2005 18:00 214323.33 1603.246 15 168.19 4

1/12/2005 22:18 2261 1/14/2005 2:00 180652.58 1351.372 16 10.51 43

7/26/2005 19:30 488 7/26/2005 20:00 159731.16 1194.869 17 121.42 6

9/29/2005 5:02 135 9/29/2005 5:45 128216.48 959.123 18 88.57 9

12/15/2005 11:02 713 12/15/2005 14:00 102231.75 764.745 19 28.71 18

5/11/2005 22:30 122 5/11/2005 22:45 96997.07 725.587 20 45.48 13

2/20/2005 15:17 1242 2/20/2005 20:00 92952.68 695.333 21 27.60 21

5/28/2005 8:23 662 5/28/2005 9:00 91845.74 687.052 22 21.72 27

8/29/2005 9:00 412 8/29/2005 9:30 89392.30 668.699 23 25.50 22

3/23/2005 2:35 723 3/23/2005 12:30 85325.57 638.278 24 15.44 35

5/23/2005 16:15 95 5/23/2005 16:30 80985.40 605.811 25 99.26 8

10/7/2005 7:06 394 10/7/2005 10:45 58513.02 437.707 26 14.38 36

11/9/2005 19:15 57 11/9/2005 19:30 57178.78 427.726 27 72.42 10

7/17/2005 15:50 66 7/17/2005 16:15 56736.63 424.418 28 48.87 12

2/9/2005 14:59 164 2/9/2005 16:45 54172.82 405.240 29 19.72 28

7/25/2005 13:01 49 7/25/2005 13:15 53740.69 402.007 30 44.73 14

10/21/2005 18:45 213 10/21/2005 19:30 47413.93 354.680 31 10.12 44

4/20/2005 18:38 336 4/20/2005 23:15 46243.50 345.925 32 13.38 39

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

C-2, C-3, C-5, C-05A, C-7, C-11, C-12, C-13A

Region 1

C-2 to C-13ASW-E-0057.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

2/16/2005 6:53 844 2/16/2005 7:15 45985.03 343.991 33 13.10 41

3/24/2005 9:30 122 3/24/2005 9:45 40372.01 302.003 34 52.06 11

9/26/2005 6:58 309 9/26/2005 8:00 39840.70 298.028 35 17.17 32

10/22/2005 7:02 693 10/22/2005 16:45 37638.32 281.553 36 9.72 45

11/1/2005 14:45 212 11/1/2005 16:30 33535.07 250.859 37 8.24 48

4/30/2005 4:33 154 4/30/2005 6:45 30219.32 226.056 38 11.45 42

6/14/2005 18:47 78 6/14/2005 19:00 28806.89 215.490 39 16.18 33

7/21/2005 14:21 41 7/21/2005 14:45 27142.45 203.039 40 27.94 20

5/20/2005 3:11 448 5/20/2005 7:30 24875.51 186.081 41 5.54 53

6/28/2005 18:01 63 6/28/2005 18:15 23709.86 177.362 42 37.67 16

8/27/2005 15:15 118 8/27/2005 15:30 19515.55 145.986 43 22.57 26

12/25/2005 10:47 211 12/25/2005 13:00 18680.67 139.741 44 6.60 51

3/27/2005 16:46 124 3/27/2005 17:15 17951.89 134.289 45 6.71 50

7/13/2005 15:45 34 7/13/2005 16:00 15568.75 116.462 46 23.27 24

6/10/2005 21:16 40 6/10/2005 21:30 12996.60 97.221 47 19.63 29

8/26/2005 20:46 43 8/26/2005 21:00 12924.23 96.680 48 14.26 37

11/16/2005 4:03 459 11/16/2005 4:15 12764.55 95.485 49 9.71 46

11/9/2005 4:06 47 11/9/2005 4:20 8370.22 62.613 50 5.72 52

7/17/2005 8:49 30 7/17/2005 9:00 7299.45 54.604 51 14.06 38

3/20/2005 7:06 92 3/20/2005 7:30 6500.24 48.625 52 4.77 55

5/7/2005 12:06 103 5/7/2005 13:30 5678.00 42.474 53 8.88 47

5/24/2005 21:03 43 5/24/2005 21:30 4104.40 30.703 54 3.45 57

2/25/2005 13:08 93 2/25/2005 13:45 3865.02 28.912 55 1.37 65

2/26/2005 13:01 114 2/26/2005 14:00 3782.63 28.296 56 1.95 61

11/6/2005 13:49 25 11/6/2005 14:00 3704.83 27.714 57 7.50 49

6/3/2005 8:56 71 6/3/2005 9:15 3450.66 25.813 58 3.94 56

11/23/2005 19:45 40 11/23/2005 20:15 3210.44 24.016 59 2.38 60

9/23/2005 2:41 28 9/23/2005 3:00 3161.39 23.649 60 5.50 54

1/30/2005 11:07 62 1/30/2005 11:20 2674.83 20.009 61 1.30 67

3/7/2005 22:11 221 3/8/2005 1:45 2381.87 17.818 62 0.72 71

9/16/2005 8:51 31 9/16/2005 9:05 2282.18 17.072 63 2.92 58

8/16/2005 6:35 33 8/16/2005 6:45 2163.57 16.185 64 1.56 63

4/24/2005 14:48 74 4/24/2005 15:05 1823.14 13.638 65 0.71 72

3/12/2005 11:11 68 3/12/2005 11:45 1806.12 13.511 66 1.34 66

4/27/2005 0:21 38 4/27/2005 0:35 1278.57 9.564 67 1.03 68

11/24/2005 8:02 232 11/24/2005 8:20 887.13 6.636 68 1.61 62

1/26/2005 7:55 159 1/26/2005 9:00 777.07 5.813 69 0.40 76

3/11/2005 13:38 33 3/11/2005 14:00 654.05 4.893 70 0.52 75

11/8/2005 14:40 12 11/8/2005 14:45 507.38 3.795 71 1.56 64

8/8/2005 8:55 23 8/8/2005 9:05 480.32 3.593 72 0.78 70

6/16/2005 16:36 15 6/16/2005 16:45 276.87 2.071 73 0.65 73

8/5/2005 11:24 13 8/5/2005 11:30 253.59 1.897 74 0.58 74

2/24/2005 19:07 14 2/24/2005 19:15 192.39 1.439 75 0.39 77

10/24/2005 2:54 21 10/24/2005 3:05 76.36 0.571 76 0.09 82

10/26/2005 10:26 7 10/26/2005 10:30 54.34 0.406 77 0.21 78

6/6/2005 9:28 8 6/6/2005 9:30 38.11 0.285 78 0.11 81

6/17/2005 1:29 7 6/17/2005 1:35 29.27 0.219 79 0.09 83

1/22/2005 10:24 84 1/22/2005 11:15 -18.91 -0.141 80 0.21 79

2/8/2005 5:56 82 2/8/2005 7:15 -881.83 -6.597 81 0.20 80

12/26/2005 5:59 306 12/26/2005 6:15 -2231.37 -16.692 82 0.86 69

1/15/2005 5:09 912 1/15/2005 14:25 -8010.85 -59.925 83 2.47 59

C-2 to C-13ASW-E-0057.pdf



Exceedance Summary

Region Name C-2 to C-13A Results Summary

Structures within Region Number of Events: 84
Model ID C-2 to C-13A.1 Peak Volume: 1,924,482 ft3

Structure Type Regional 14.40 MG
PWSA Sewershed N/A Total Volume: 10,628,350 ft3

Stream of Discharge Chartiers Creek 79.51 MG
NPDES Permit Number N/A Peak Rate: 573.16 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

C-2, C-3, C-5, C-05A, C-7, C-11, C-12, C-13A

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - C-2 to C-13A Region CSO Volume
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Figure 2 - C-2 to C-13A Region CSO Peak Overflow Rate

0.0

100.0

200.0

300.0

400.0

500.0

600.0

700.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Number of Exceedances

Pe
ak

 R
at

e 
(c

fs
)

C-2 to C-13ASW-E-0057.pdf



 

C-2 to C-13A Region Report.doc                                                                                                                                  1 

E.5.1 C-2 TO C-13A REGION 

Description of Region 

The Lower Chartiers Creek Sewersheds consists of approximately 1,050 acres of residential, 

business and commercial users that contribute flow to fifteen (15) ALCOSAN outfalls.  The C-2 

to C-13A Region, along Chartiers Creek includes eight (8) of these outfalls: 

• C-2, NPDES# 043SC02 

• C-3, NPDES# 043SC03 

• C-5, NPDES# 043RC05 

• C-5A, no NPDES#  

• C-7, NPDES# 043PC07 

• C-11, NPDES# 071CC11  

• C-12, NPDES# 071CC12 

• C-13A, NPDES# 072RC13A 

 

The C-2 to C-13A Region serves approximately 570 acres of commercial and residential 
property.  The Lower Chartiers Creek Sewershed’s collection and conveyance system consists of 
approximately 176,292 linear feet (33.3 miles) of sewers and 732 manholes.  Nearly all of the 
service area is combined sewer.  Attachment 1 – Tributary Area Map illustrates the location of 
the outfalls, regulators and tributary areas. 

 

The C-2 to C-13A Region typically experiences 84 overflow events during the Typical Year 

Baseline Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 14.4 MG.  The peak 

overflow rate during the typical year baseline conditions simulation (2005) discharging from the 

Region is approximately 573.16 CFS.  Figure 1 – C-2 to C-13A Region CSO Volume and Figure 

2 – C-2 to C-13A Region CSO Peak Overflow Rate illustrate the CSO volume and peak flow 

characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 
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Figure 1 - C-2 to C-13A Region CSO Volume
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Figure 2 - C-2 to C-13A Region CSO Peak Overflow Rate
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A necessary component of storage and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall 043PC07.  There appears to be available space for potential storage or 

treatment facilities south of Chartiers Creek.  The site is generally bounded by Chartiers Creek to 

SW-E-0058.pdf
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the north and east, and private development and railroad tracks to the south and west.  For a 

tunnel storage alternative, space would be required at either end of the tunnel for access for a 

tunnel boring machine (TBM).  In addition, space for drop shafts would be required along the 

length of the tunnel, and a pump station and other facilities would be needed at the downstream 

end of the tunnel for dewatering to the ALCOSAN interceptor. 

 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4-C-2 to C-13A Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- C-2 to C-13A Region: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

S3- C-2 to C-13A Region: Tunnel Storage  

SW-E-0058.pdf
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• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4- C-2 to C-13A Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- C-2 to C-13A Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- C-2 to C-13A Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

T3- C-2 to C-13A Region: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

SW-E-0058.pdf
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pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4- C-2 to C-13A Region: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 – C-2 to C-13A Region Alternative Costs, illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 

Figure 3 – C-2 to C-13A Region Alternative Costs

$0

$50

$100

$150

$200

$250

0 1 2 4 6
Level of Control: Untreated Overflows / Year

Pr
es

en
t W

or
th

 C
os

t (
m

illi
on

)

CS4-Separation

S2-Sub Surf Tnk

S3-Tunnel

S4-Surf Tnk

T1-Vortex

T2-HREOP

T3-CSOTF

T4-Scr & Dis

 

 

SW-E-0058.pdf



 

C-2 to C-13A Region Report.doc                                                                                                                                  6 

The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

Recommendations 

Based upon the above, for control levels 0, 1, 2, and 4 it is recommended that Alternative S2 – 

C-2 to C-13A Region: Subsurface Storage Tank be carried forward and re-evaluated with the 

results of the system-wide alternatives analyses.  For control level 6 it is recommended that 

Alternative S3 – C-2 to C-13A Region: Tunnel Storage be carried forward and re-evaluated with 

the results of the system-wide analysis.   

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of the 

recommended storage tank alternative.  The recommended storage tunnel alternative would 

require space for access shafts at either end of the study area, drop shaft, consolidation pipes, and 

a pump station near C-2 to dewater the tunnel to the ALCOSAN interceptor. 

 

Significant Issues 

It appears to be enough space for a storage facility to contain control level 0 near C-07.  A 

significant amount of private property may need to be required to construct the facility.  Space 

may be limited near C-2 for access and pump station sites.  Private property would need to be 

acquired to construct these facilities. 

SW-E-0058.pdf
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 570 acres of combined sewer area 
tributary to this region will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 

SW-E-0058.pdf
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Attachment 3 – Alternative Scoring Sheet 

 
 

Alternative Scoring Sheet - C-2 to C-13A Region - 0 Overflows / Year
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Alternative Scoring Sheet - C-2 to C-13A Region - 1 Overflow / Year
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Alternative Scoring Sheet - C-2 to C-13A Region - 2 Overflows / Year
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Alternative Scoring Sheet - C-2 to C-13A Region - 4 Overflows / Year
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Alternative Scoring Sheet - C-2 to C-13A Region - 6 Overflows / Year

0.622

0.725

0.730

0.640

0.478

0.230

0.348

0.508

0.00 0.25 0.50 0.75 1.00

Sewer Separation

Sub Surface Storage Tank

Tunnel Storage

Surface Storage Tank

Vortex Separators

HREOP

CSOTF

Screening & Disinfection

A
lte

rn
at

iv
es

Alternative Scores

SW-E-0058.pdf



"

"

"

"

"

"

"

"

å

å

å

å

å

å

å å

Chartiers Ave

Stanhope St Carson St

Stafford St

Esplen

Chartiers City

600 0 600
Feet

Legend
Sewershed Boundary

Facility Boundary

Consolidation Pipe

ALCOSAN Interceptor

Trunk Sewer

" ALCOSAN Diversion Structure

å Combined Sewer Outfall

Area Overview

C-7

C-2

C-3

C-5C-5A

Attachment 4
C-2 to C-13A

Regional
Facilities Boundary Map

CSO Controls Alternatives

.

C-12

C-11

C-13A

SW-E-0058.pdf



Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

11 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

5 5 5

3

5

55
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

2 2 2 2 2

2 2 2 2
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

3 3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5

33
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

2

3 3 3 3 3

2 2 2 2

3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

3 3 3

1

5

33
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 4 4
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

44 4 4 4
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

1 1 1

1

Actual Scores

1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3

SW-E-0059.pdf



Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

2 2 2 2 2
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

55 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3

22
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 3 3

SW-E-0059.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.622

CS4-Separation

CS4-Separation

SW-E-0059.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.504

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.504

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.487

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk

SW-E-0059.pdf



Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.487

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.519

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.472

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.472

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.455

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.455

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.455

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.578

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.546

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.529

S4-Surf Tnk

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.529

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.497

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.606

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.542

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.542

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.542

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.510

T1-Vortex

T1-Vortex

SW-E-0059.pdf



Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.294

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.476

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.412

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.412

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.412

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.412

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.636

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.572

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.572

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.604

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.572

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - C-25 to C-29 Region - 0 Overflows / Year
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Alternative Scoring Sheet - C-25 to C-29 Region - 1 Overflow / Year
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Alternative Scoring Sheet - C-25 to C-29 Region - 2 Overflows / Year
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Alternative Scoring Sheet - C-25 to C-29 Region - 4 Overflows / Year
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Alternative Scoring Sheet - C-25 to C-29 Region - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 0
Peak Volume 3,849,169 CF

 28.79 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 95.75 CFS

61.88 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,090                          Input by Engineer
Peak Flow (CFS) 23.94 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 640,000$                    
Peak Flow (CFS) 47.88 50% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 856,000$                    
Peak Flow (CFS) 71.82 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,281,000$                 
Peak Flow (CFS) 95.75 100% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,281,000$                 

Construction Cost (Consolidation Sewers) 4,058,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 66 
Number Connections                                   1 Input by Engineer, Total 49"-72" Connx

Subtotal  $                    132,000 Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 132,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 204,500                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 409,000$                    
4,599,000$                                                  

Capital Costs - C-25 to C-29 Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 0
Peak Volume 3,849,169 CF

 28.79 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 95.75 CFS

61.88 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                                 -   Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                               678 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 135,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 295,337 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 591,000$                    
136,230,000$                                              

SEWER SEPARATION
Capital Costs - C-25 to C-29 Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 0
Peak Volume 3,849,169 CF

 28.79 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 95.75 CFS

61.88 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 28.79 3,849,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 35.99 4,811,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,810                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 81,730,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 28.79 44.55 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 37 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,412,000$                 45,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 19.15 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,217,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 360,850 = ACH x Volume / 60

Construction Cost (Odor Control) 9,242,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 61.88 Ref: CSO Statistics

Construction Cost (Screening) 3,277,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 28.79 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.40 = Peak Vol/DW Time

Construction Cost 15,005,261$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 7,198 250 SF / MGD
Land Required - Odor Control (SF) 18,043 500 SF / 10,000 CFM
Land Required - Screening (SF) 15,471 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 103,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 206,000$                    
123,342,261$                                              TOTAL CAPITAL COST

Capital Costs - C-25 to C-29 Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 0
Peak Volume 3,849,169 CF

 28.79 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 95.75 CFS

61.88 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 28.79 3,849,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 33.87 4,528,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 674 = (Vol / SWD * 1.5)1/2

Width (Ft) 450 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 34.03 4,549,500 Sufficient Volume
Tank Area (SF) 303,000 = Length x Width

Construction Cost (Storage Tank) 36,724,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 61.88 95.75 = Peak Rate
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,201,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.75 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,792,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 33,960 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,450,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.88 Ref: CSO Statistics

Construction Cost (Screening) 3,277,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 28.79 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.40 = Peak Vol/DW Time

Construction Cost 15,005,261$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 448,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 896,000$                    
71,515,261$                                                TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - C-25 to C-29 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 0
Peak Volume 3,849,169 CF

 28.79 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 95.75 CFS

61.88 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 28.79 3,849,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 33.87 4,528,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 674 = (Vol / SWD * 1.5)1/2

Width (Ft) 450 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 34.03 4,549,500 Sufficient Volume
Tank Area (SF) 303,000 = Length x Width

Construction Cost (Storage Tank) 89,583,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 28.79 44.55 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 37 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,164,000$                 45,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.75 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,792,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 339,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 8,812,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.88 Ref: CSO Statistics

Construction Cost (Screening) 3,277,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 28.79 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 14.40 = Peak Vol/DW Time

Construction Cost 15,005,261$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 448,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 896,000$                    
127,680,261$                                              TOTAL CAPITAL COST

Capital Costs - C-25 to C-29 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 0
Peak Volume 3,849,169 CF

 28.79 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 95.75 CFS

61.88 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 61.88 95.75                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 7

Construction Cost (Swirl / Vortex) 3,754,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 68.07 105.33 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,956,000$                 68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.75 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 202,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 10,100 = ACH x Volume / 60

Construction Cost (Odor Control) 561,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.88 Ref: CSO Statistics

Construction Cost (Screening) 3,277,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 68.07 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 129 62
Passes / Detention (Min) 5 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,562,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 64,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 128,000$                    
24,204,000$                                                TOTAL CAPITAL COST

Capital Costs - C-25 to C-29 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 0
Peak Volume 3,849,169 CF

 28.79 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 95.75 CFS

61.88 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 61.88 95.75 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 10,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 145 OK =(Surf Area x 2)1/2

Width (Ft) 73 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.95 127,020

Construction Cost (CSOTF) 16,425,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 61.88 95.75 = Peak Rate
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,201,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.75 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 191,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,550 = ACH x Volume / 60 

Construction Cost (Odor Control) 537,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.88 Ref: CSO Statistics

Construction Cost (Screening) 3,277,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 61.88 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 123 59
Passes / Detention (Min) 5 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,470,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.95 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.48 = Peak Vol/DW Time

Construction Cost 8,230,606$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 30,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
44,162,606$                                                

Capital Costs - C-25 to C-29 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 0
Peak Volume 3,849,169 CF

 28.79 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 95.75 CFS

61.88 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 61.88 95.75                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 730 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 39 OK =(Surf Area x 2)1/2

Width (Ft) 20 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 11,238,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 68.07 105.33 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,956,000$                 68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.75 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 950 = ACH x Volume / 60

Construction Cost (Odor Control) 88,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 61.88 Ref: CSO Statistics

Construction Cost (Screening) 3,277,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 68.07 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 129 62
Passes / Detention (Min) 5 15.19 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,562,000$                 1,634,000$                 

Construction Cost (Disinfection) 3,196,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 51,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 102,000$                    
32,823,000$                                                

Capital Costs - C-25 to C-29 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 0
Peak Volume 3,849,169 CF

 28.79 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 95.75 CFS

61.88 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 61.88 95.75 Ref: CSO Statistics

Construction Cost (Screening) 3,277,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 61.88 95.75 = Peak Flow x % Req Pump
Force Main Diameter (In) 54 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,201,000$                 64,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 95.75 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 19,200 =CFS x 200
Odor Control Flow Rate (CFM) 960 = ACH x Volume / 60

Construction Cost (Odor Control) 89,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 61.88 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 123 59
Passes / Detention (Min) 5 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,470,000$                 1,525,000$                 

Construction Cost (Disinfection) 2,995,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 29,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
20,582,000$                                                

Capital Costs - C-25 to C-29 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 1
Peak Volume 1,171,595 CF

 8.76 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 69.86 CFS

45.15 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,090                          Width of Sewershed along Riverline
Peak Flow (CFS) 23.94 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 640,000$                    
Peak Flow (CFS) 47.88 50% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 856,000$                    
Peak Flow (CFS) 71.82 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,281,000$                 
Peak Flow (CFS) 95.75 100% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,281,000$                 

Construction Cost (Consolidation Sewers) 4,058,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 66 
Number Connections                                   1 Input by Engineer, Total 49"-72" Connx

Subtotal  $                    132,000 Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 132,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 204,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 409,000$                    
4,599,000$                                                  

Capital Costs - C-25 to C-29 Region 

1 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 1
Peak Volume 1,171,595 CF

 8.76 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 69.86 CFS

45.15 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 678 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 135,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 295,337 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 591,000$                    
136,230,000$                                              TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - C-25 to C-29 Region 

SW-E-0059.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 1
Peak Volume 1,171,595 CF

 8.76 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 69.86 CFS

45.15 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 8.76 1,172,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 10.95 1,465,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 21 Input by Engineer
Tunnel Volume / Ft length (CF) 346.19                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,232                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 23,934,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 8.76 13.56 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 20 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,683,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 13.97 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,198,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 109,900 = ACH x Volume / 60

Construction Cost (Odor Control) 3,640,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 45.15 Ref: CSO Statistics

Construction Cost (Screening) 2,503,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.76 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.38 = Peak Vol/DW Time

Construction Cost 10,128,495$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,191 250 SF / MGD
Land Required - Odor Control (SF) 5,495 500 SF / 10,000 CFM
Land Required - Screening (SF) 11,287 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 81,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
49,503,495$                                                

Capital Costs - C-25 to C-29 Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 1
Peak Volume 1,171,595 CF

 8.76 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 69.86 CFS

45.15 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 8.76 1,172,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 10.31 1,379,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 372 = (Vol / SWD * 1.5)1/2

Width (Ft) 249 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 10.39 1,389,420 Sufficient Volume
Tank Area (SF) 93,000 = Length x Width

Construction Cost (Storage Tank) 10,044,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 45.15 69.86 = Peak Rate
Force Main Diameter (In) 46 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,160,000$                 55,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 69.86 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,069,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 10,350 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 571,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 45.15 Ref: CSO Statistics

Construction Cost (Screening) 2,503,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.76 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.38 = Peak Vol/DW Time

Construction Cost 10,128,495$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 150,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 300,000$                    
35,659,495$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - C-25 to C-29 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 1
Peak Volume 1,171,595 CF

 8.76 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 69.86 CFS

45.15 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 8.76 1,172,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 10.31 1,379,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 372 = (Vol / SWD * 1.5)1/2

Width (Ft) 249 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 10.39 1,389,420 Sufficient Volume
Tank Area (SF) 93,000 = Length x Width

Construction Cost (Storage Tank) 27,903,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 8.76 13.56 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 20 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,683,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 69.86 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,069,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 103,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,472,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 45.15 Ref: CSO Statistics

Construction Cost (Screening) 2,503,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.76 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.38 = Peak Vol/DW Time

Construction Cost 10,128,495$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 150,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 300,000$                    
51,915,495$                                                

Capital Costs - C-25 to C-29 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 1
Peak Volume 1,171,595 CF

 8.76 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 69.86 CFS

45.15 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 45.15 69.86                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 5

Construction Cost (Swirl / Vortex) 3,096,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 49.66 76.85 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 48 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,711,000$                 57,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 69.86 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 144,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 7,200 = ACH x Volume / 60

Construction Cost (Odor Control) 430,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 45.15 Ref: CSO Statistics

Construction Cost (Screening) 2,503,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 49.66 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 111 53
Passes 5 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,277,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 47,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 94,000$                      
20,066,000$                                                

Capital Costs - C-25 to C-29 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 1
Peak Volume 1,171,595 CF

 8.76 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 69.86 CFS

45.15 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 45.15 69.86 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 7,600 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 124 OK =(Surf Area x 2)1/2

Width (Ft) 62 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.69 92,256

Construction Cost (CSOTF) 16,385,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 45.15 69.86 = Peak Rate
Force Main Diameter (In) 46 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,160,000$                 55,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 69.86 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 138,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 6,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 416,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 45.15 Ref: CSO Statistics

Construction Cost (Screening) 2,503,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 45.15 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 106 50
Passes 5 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,202,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.76 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.38 = Peak Vol/DW Time

Construction Cost 10,128,495$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 23,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 46,000$                      
42,793,495$                                                

Capital Costs - C-25 to C-29 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 1
Peak Volume 1,171,595 CF

 8.76 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 69.86 CFS

45.15 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 45.15 69.86                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 540 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 34 OK =(Surf Area x 2)1/2

Width (Ft) 17 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 8,448,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 49.66 76.85 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 48 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,711,000$                 57,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 69.86 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 14,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 700 = ACH x Volume / 60

Construction Cost (Odor Control) 69,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 45.15 Ref: CSO Statistics

Construction Cost (Screening) 2,503,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 49.66 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 111 53
Passes 5 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,277,000$                 1,320,000$                 

Construction Cost (Disinfection) 2,597,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 43,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 86,000$                      
26,369,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - C-25 to C-29 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 119

Number of Overflows / Year 1
Peak Volume 1,171,595 CF

 8.76 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 69.86 CFS

45.15 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 45.15 69.86 Ref: CSO Statistics

Construction Cost (Screening) 2,503,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 45.15 69.86 = Peak Flow x % Req Pump
Force Main Diameter (In) 46 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,160,000$                 55,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 69.86 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 14,000 =CFS x 200
Odor Control Flow Rate (CFM) 700 = ACH x Volume / 60

Construction Cost (Odor Control) 69,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 45.15 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 106 50
Passes 5 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,202,000$                 1,232,000$                 

Construction Cost (Disinfection) 2,434,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 27,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
17,173,000$                                                

Capital Costs - C-25 to C-29 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 2
Peak Volume 1,108,797 CF

 8.29 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 67.29 CFS

43.49 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,090                          Width of Sewershed along Riverline
Peak Flow (CFS) 23.94 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 640,000$                    
Peak Flow (CFS) 47.88 50% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 856,000$                    
Peak Flow (CFS) 71.82 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,281,000$                 
Peak Flow (CFS) 95.75 100% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,281,000$                 

Construction Cost (Consolidation Sewers) 4,058,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 66 
Number Connections                                   1 Input by Engineer, Total 49"-72" Connx

Subtotal  $                    132,000 Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 132,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 204,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 409,000$                    
4,599,000$                                                  

Capital Costs - C-25 to C-29 Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 2
Peak Volume 1,108,797 CF

 8.29 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 67.29 CFS

43.49 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 678 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 135,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 295,337 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 591,000$                    
136,230,000$                                              TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - C-25 to C-29 Region 
SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 2
Peak Volume 1,108,797 CF

 8.29 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 67.29 CFS

43.49 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 8.29 1,109,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 10.37 1,386,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 20.5 Input by Engineer
Tunnel Volume / Ft length (CF) 329.90                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,201                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 22,789,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 8.29 12.83 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 20 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,632,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 13.46 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 2,079,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 103,950 = ACH x Volume / 60

Construction Cost (Odor Control) 3,485,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 43.49 Ref: CSO Statistics

Construction Cost (Screening) 2,426,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.29 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.15 = Peak Vol/DW Time

Construction Cost 10,014,326$               
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 2,073 250 SF / MGD
Land Required - Odor Control (SF) 5,198 500 SF / 10,000 CFM
Land Required - Screening (SF) 10,871 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 81,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
47,961,326$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - C-25 to C-29 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 2
Peak Volume 1,108,797 CF

 8.29 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 67.29 CFS

43.49 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 8.29 1,109,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.76 1,305,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 362 = (Vol / SWD * 1.5)1/2

Width (Ft) 242 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.83 1,314,060 Sufficient Volume
Tank Area (SF) 88,000 = Length x Width

Construction Cost (Storage Tank) 9,459,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 43.49 67.29 = Peak Rate
Force Main Diameter (In) 45 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 6,957,000$                 54,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 67.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,958,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,790 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 547,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 43.49 Ref: CSO Statistics

Construction Cost (Screening) 2,426,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.29 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.15 = Peak Vol/DW Time

Construction Cost 10,014,326$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 143,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 286,000$                    
34,641,326$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - C-25 to C-29 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 2
Peak Volume 1,108,797 CF

 8.29 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 67.29 CFS

43.49 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 8.29 1,109,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.76 1,305,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 362 = (Vol / SWD * 1.5)1/2

Width (Ft) 242 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.83 1,314,060 Sufficient Volume
Tank Area (SF) 88,000 = Length x Width

Construction Cost (Storage Tank) 26,456,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 8.29 12.83 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 20 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,632,000$                 28,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 67.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,958,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 97,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,325,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 43.49 Ref: CSO Statistics

Construction Cost (Screening) 2,426,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.29 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.15 = Peak Vol/DW Time

Construction Cost 10,014,326$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 143,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 286,000$                    
50,065,326$                                                

Capital Costs - C-25 to C-29 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 2
Peak Volume 1,108,797 CF

 8.29 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 67.29 CFS

43.49 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 43.49 67.29                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 5

Construction Cost (Swirl / Vortex) 3,026,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 47.83 74.02 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 48 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,487,000$                 57,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 67.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 144,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 7,200 = ACH x Volume / 60

Construction Cost (Odor Control) 430,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 43.49 Ref: CSO Statistics

Construction Cost (Screening) 2,426,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 47.83 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 109 52
Passes 5 15.32 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,247,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 45,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 90,000$                      
19,661,000$                                                

Capital Costs - C-25 to C-29 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 2
Peak Volume 1,108,797 CF

 8.29 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 67.29 CFS

43.49 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 43.49 67.29 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 7,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 122 OK =(Surf Area x 2)1/2

Width (Ft) 61 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.67 89,304

Construction Cost (CSOTF) 16,383,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 43.49 67.29 = Peak Rate
Force Main Diameter (In) 45 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 6,957,000$                 54,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 67.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 134,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 6,700 = ACH x Volume / 60 

Construction Cost (Odor Control) 406,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 43.49 Ref: CSO Statistics

Construction Cost (Screening) 2,426,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 43.49 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 104 50
Passes 5 15.46 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,173,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 8.29 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 4.15 = Peak Vol/DW Time

Construction Cost 10,014,326$               
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 23,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 46,000$                      
42,357,326$                                                

Capital Costs - C-25 to C-29 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 2
Peak Volume 1,108,797 CF

 8.29 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 67.29 CFS

43.49 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 43.49 67.29                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 520 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 33 OK =(Surf Area x 2)1/2

Width (Ft) 17 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 8,174,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 47.83 74.02 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 48 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 7,487,000$                 57,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 67.29 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 13,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 650 = ACH x Volume / 60

Construction Cost (Odor Control) 65,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 43.49 Ref: CSO Statistics

Construction Cost (Screening) 2,426,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 47.83 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 109 52
Passes 5 15.32 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,247,000$                 1,287,000$                 

Construction Cost (Disinfection) 2,534,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 42,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 84,000$                      
25,725,000$                                                

Capital Costs - C-25 to C-29 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 2
Peak Volume 1,108,797 CF

 8.29 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 67.29 CFS

43.49 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 43.49 67.29 Ref: CSO Statistics

Construction Cost (Screening) 2,426,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 43.49 67.29 = Peak Flow x % Req Pump
Force Main Diameter (In) 45 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 6,957,000$                 54,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 67.29 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 13,500 =CFS x 200
Odor Control Flow Rate (CFM) 680 = ACH x Volume / 60

Construction Cost (Odor Control) 68,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 43.49 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 104 50
Passes 5 15.46 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,173,000$                 1,214,000$                 

Construction Cost (Disinfection) 2,387,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 27,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
16,844,000$                                                

Capital Costs - C-25 to C-29 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 4
Peak Volume 938,674 CF

 7.02 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 48.63 CFS

31.43 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,090                          Width of Sewershed along Riverline
Peak Flow (CFS) 23.94 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 640,000$                    
Peak Flow (CFS) 47.88 50% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 856,000$                    
Peak Flow (CFS) 71.82 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,281,000$                 
Peak Flow (CFS) 95.75 100% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,281,000$                 

Construction Cost (Consolidation Sewers) 4,058,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 66 
Number Connections                                   1 Input by Engineer, Total 49"-72" Connx

Subtotal  $                    132,000 Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 132,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 204,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 409,000$                    
4,599,000$                                                  

Capital Costs - C-25 to C-29 Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 4
Peak Volume 938,674 CF

 7.02 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 48.63 CFS

31.43 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 678 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 135,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 295,337 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 591,000$                    
136,230,000$                                              

Capital Costs - C-25 to C-29 Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 4
Peak Volume 938,674 CF

 7.02 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 48.63 CFS

31.43 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 7.02 939,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 8.78 1,174,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 19 Input by Engineer
Tunnel Volume / Ft length (CF) 283.39                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,143                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 19,823,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.02 10.86 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,480,000$                 26,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 9.73 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,761,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 88,050 = ACH x Volume / 60

Construction Cost (Odor Control) 3,060,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 31.43 Ref: CSO Statistics

Construction Cost (Screening) 1,867,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.02 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.51 = Peak Vol/DW Time

Construction Cost 9,705,076$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,755 250 SF / MGD
Land Required - Odor Control (SF) 4,403 500 SF / 10,000 CFM
Land Required - Screening (SF) 7,857 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 77,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 154,000$                    
43,540,076$                                                TOTAL CAPITAL COST

Capital Costs - C-25 to C-29 Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 4
Peak Volume 938,674 CF

 7.02 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 48.63 CFS

31.43 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.02 939,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 8.26 1,105,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 333 = (Vol / SWD * 1.5)1/2

Width (Ft) 223 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 8.33 1,113,885 Sufficient Volume
Tank Area (SF) 74,000 = Length x Width

Construction Cost (Storage Tank) 7,889,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 31.43 48.63 = Peak Rate
Force Main Diameter (In) 39 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,486,000$                 47,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 48.63 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,658,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 8,290 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 480,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 31.43 Ref: CSO Statistics

Construction Cost (Screening) 1,867,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.02 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.51 = Peak Vol/DW Time

Construction Cost 9,705,076$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 124,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 248,000$                    
30,620,076$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - C-25 to C-29 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 4
Peak Volume 938,674 CF

 7.02 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 48.63 CFS

31.43 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.02 939,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 8.26 1,105,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 333 = (Vol / SWD * 1.5)1/2

Width (Ft) 223 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 8.33 1,113,885 Sufficient Volume
Tank Area (SF) 74,000 = Length x Width

Construction Cost (Storage Tank) 22,537,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.02 10.86 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,480,000$                 26,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 48.63 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,658,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 82,900 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,918,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 31.43 Ref: CSO Statistics

Construction Cost (Screening) 1,867,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.02 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.51 = Peak Vol/DW Time

Construction Cost 9,705,076$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 124,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 248,000$                    
44,679,076$                                                

Capital Costs - C-25 to C-29 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0059.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 4
Peak Volume 938,674 CF

 7.02 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 48.63 CFS

31.43 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 31.43 48.63                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 4

Construction Cost (Swirl / Vortex) 2,482,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 34.57 53.49 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 40 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,869,000$                 48,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 48.63 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 115,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 5,750 = ACH x Volume / 60

Construction Cost (Odor Control) 361,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 31.43 Ref: CSO Statistics

Construction Cost (Screening) 1,867,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 34.57 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 93 44
Passes 3 15.30 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,017,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 33,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 66,000$                      
16,608,000$                                                

Capital Costs - C-25 to C-29 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 4
Peak Volume 938,674 CF

 7.02 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 48.63 CFS

31.43 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 31.43 48.63 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 5,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 104 OK =(Surf Area x 2)1/2

Width (Ft) 52 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.49 64,896

Construction Cost (CSOTF) 16,372,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 31.43 48.63 = Peak Rate
Force Main Diameter (In) 39 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,486,000$                 47,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 48.63 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 97,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 315,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 31.43 Ref: CSO Statistics

Construction Cost (Screening) 1,867,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 31.43 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 88 42
Passes 3 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 960,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.02 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.51 = Peak Vol/DW Time

Construction Cost 9,705,076$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 18,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 36,000$                      
39,686,076$                                                

Capital Costs - C-25 to C-29 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 4
Peak Volume 938,674 CF

 7.02 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 48.63 CFS

31.43 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 31.43 48.63                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 370 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 28 OK =(Surf Area x 2)1/2

Width (Ft) 14 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 6,203,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 34.57 53.49 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 40 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,869,000$                 48,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 48.63 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 9,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 450 = ACH x Volume / 60

Construction Cost (Odor Control) 49,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 31.43 Ref: CSO Statistics

Construction Cost (Screening) 1,867,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 34.57 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 93 44
Passes 3 15.30 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,017,000$                 896,000$                    

Construction Cost (Disinfection) 1,913,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 36,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
20,919,000$                                                

Capital Costs - C-25 to C-29 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 4
Peak Volume 938,674 CF

 7.02 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 48.63 CFS

31.43 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 31.43 48.63 Ref: CSO Statistics

Construction Cost (Screening) 1,867,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 31.43 48.63 = Peak Flow x % Req Pump
Force Main Diameter (In) 39 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,486,000$                 47,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 48.63 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 9,700 =CFS x 200
Odor Control Flow Rate (CFM) 490 = ACH x Volume / 60

Construction Cost (Odor Control) 52,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 31.43 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 88 42
Passes 3 15.20 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 960,000$                    834,000$                    

Construction Cost (Disinfection) 1,794,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 26,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
14,196,000$                                                

Capital Costs - C-25 to C-29 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 6
Peak Volume 625,325 CF

 4.68 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 47.73 CFS

30.84 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,090                          Width of Sewershed along Riverline
Peak Flow (CFS) 23.94 25% of Peak Flow Rate

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 640,000$                    
Peak Flow (CFS) 47.88 50% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 856,000$                    
Peak Flow (CFS) 71.82 75% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,281,000$                 
Peak Flow (CFS) 95.75 100% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,023                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,281,000$                 

Construction Cost (Consolidation Sewers) 4,058,000$                 

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 66 
Number Connections                                   1 Input by Engineer, Total 49"-72" Connx

Subtotal  $                    132,000 Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                 -   Input by Engineer, Total >73" Connx

Subtotal  $                             -   Ref: Technical Parameters
Construction Cost (Interceptor Connx) 132,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 204,500 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 409,000$                    
4,599,000$                                                  

Capital Costs - C-25 to C-29 Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 6
Peak Volume 625,325 CF

 4.68 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 47.73 CFS

30.84 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 0 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 678 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 135,600,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 295,337 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 591,000$                    
136,230,000$                                              

Capital Costs - C-25 to C-29 Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 6
Peak Volume 625,325 CF

 4.68 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 47.73 CFS

30.84 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 4.68 625,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 5.85 781,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 15 Input by Engineer
Tunnel Volume / Ft length (CF) 176.63                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,422                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 15,144,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.68 7.24 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,155,000$                 24,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 9.55 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,172,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 58,600 = ACH x Volume / 60

Construction Cost (Odor Control) 2,224,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 30.84 Ref: CSO Statistics

Construction Cost (Screening) 1,840,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.68 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.34 = Peak Vol/DW Time

Construction Cost 9,135,652$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,169 250 SF / MGD
Land Required - Odor Control (SF) 2,930 500 SF / 10,000 CFM
Land Required - Screening (SF) 7,711 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 74,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 148,000$                    
37,095,652$                                                

Capital Costs - C-25 to C-29 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 6
Peak Volume 625,325 CF

 4.68 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 47.73 CFS

30.84 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.68 625,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.50 735,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 272 = (Vol / SWD * 1.5)1/2

Width (Ft) 182 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.55 742,560 Sufficient Volume
Tank Area (SF) 50,000 = Length x Width

Construction Cost (Storage Tank) 5,067,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 30.84 47.73 = Peak Rate
Force Main Diameter (In) 38 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,415,000$                 46,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.73 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,103,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,520 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 349,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 30.84 Ref: CSO Statistics

Construction Cost (Screening) 1,840,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.68 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.34 = Peak Vol/DW Time

Construction Cost 9,135,652$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 89,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 178,000$                    
26,928,652$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - C-25 to C-29 Region 
SURFACE STORAGE TANK
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 6
Peak Volume 625,325 CF

 4.68 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 47.73 CFS

30.84 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 4.68 625,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 5.50 735,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 272 = (Vol / SWD * 1.5)1/2

Width (Ft) 182 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 5.55 742,560 Sufficient Volume
Tank Area (SF) 50,000 = Length x Width

Construction Cost (Storage Tank) 15,319,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 4.68 7.24 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 15 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,155,000$                 24,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.73 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,103,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 55,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,120,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 30.84 Ref: CSO Statistics

Construction Cost (Screening) 1,840,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.68 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.34 = Peak Vol/DW Time

Construction Cost 9,135,652$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 89,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 178,000$                    
35,669,652$                                                

Capital Costs - C-25 to C-29 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 6
Peak Volume 625,325 CF

 4.68 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 47.73 CFS

30.84 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 30.84 47.73                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 4

Construction Cost (Swirl / Vortex) 2,453,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 33.93 52.50 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 40 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,791,000$                 48,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.73 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 115,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 5,750 = ACH x Volume / 60

Construction Cost (Odor Control) 361,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 30.84 Ref: CSO Statistics

Construction Cost (Screening) 1,840,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 33.93 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 92 44
Passes 3 15.42 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,006,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 32,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
16,461,000$                                                

Capital Costs - C-25 to C-29 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 6
Peak Volume 625,325 CF

 4.68 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 47.73 CFS

30.84 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 30.84 47.73 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 5,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 103 OK =(Surf Area x 2)1/2

Width (Ft) 51 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.47 63,036

Construction Cost (CSOTF) 16,371,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 30.84 47.73 = Peak Rate
Force Main Diameter (In) 38 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,415,000$                 46,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.73 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 95,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,750 = ACH x Volume / 60 

Construction Cost (Odor Control) 310,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 30.84 Ref: CSO Statistics

Construction Cost (Screening) 1,840,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 30.84 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 87 42
Passes 3 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 950,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 4.68 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.34 = Peak Vol/DW Time

Construction Cost 9,135,652$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 17,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 34,000$                      
38,999,652$                                                

Capital Costs - C-25 to C-29 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 6
Peak Volume 625,325 CF

 4.68 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 47.73 CFS

30.84 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 30.84 47.73                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 370 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 28 OK =(Surf Area x 2)1/2

Width (Ft) 14 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 6,108,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 33.93 52.50 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 40 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,791,000$                 48,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.73 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 9,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 450 = ACH x Volume / 60

Construction Cost (Odor Control) 49,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 30.84 Ref: CSO Statistics

Construction Cost (Screening) 1,840,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 33.93 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 92 44
Passes 3 15.42 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,006,000$                 888,000$                    

Construction Cost (Disinfection) 1,894,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 36,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
20,700,000$                                                

Capital Costs - C-25 to C-29 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 119

Number of Overflows / Year 6
Peak Volume 625,325 CF

 4.68 MG
Total Volume 15,686,331 CF

 117.33 MG
Peak Rate 47.73 CFS

30.84 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 30.84 47.73 Ref: CSO Statistics

Construction Cost (Screening) 1,840,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 30.84 47.73 = Peak Flow x % Req Pump
Force Main Diameter (In) 38 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,415,000$                 46,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 47.73 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            4,599,000$                 Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 9,500 =CFS x 200
Odor Control Flow Rate (CFM) 480 = ACH x Volume / 60

Construction Cost (Odor Control) 51,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 30.84 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 87 42
Passes 3 15.31 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 950,000$                    827,000$                    

Construction Cost (Disinfection) 1,777,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 26,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
14,079,000$                                                

Capital Costs - C-25 to C-29 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

C-25 to C-29 Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 28.79 $177,430 20 10.910 $1,935,745
Length (ft) 6810
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 61.88 $13,264 20 10.910 $144,712
Odor Control O&M Capacity (cfm) 360,850 $1,262,975 20 10.910 $13,778,981
Reserve / Replace 10% Gravity / 15% Pump $64,293

Total Annual O&M $1,621,000 Total PW O&M $18,347,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 61.88 $295,826 20 10.910 $3,227,444

No. Events / Yr 119
Const Cost ($) $36,724,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 62 $13,264 20 10.910 $144,712
Odor Control O&M Capacity (cfm) 33,960 $118,860 20 10.910 $1,296,755
Reserve / Replace 10% Gravity / 15% Pump $50,398

Total Annual O&M $593,000 Total PW O&M $7,108,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 28.79 $177,430 20 10.910 $1,935,745

No. Events / Yr 119
Const Cost ($) $89,583,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 62 $13,264 20 10.910 $144,712
Odor Control O&M Capacity (cfm) 339,600 $1,188,600 20 10.910 $12,967,554
Reserve / Replace 10% Gravity / 15% Pump $53,951

Total Annual O&M $1,677,000 Total PW O&M $19,405,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$31,561

$2,388,686

Tank O&M $297,071

Tunnel Storage

Tank O&M $164,924 14.48450

Tunnel Maintenance $2,179 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $4,302,65750
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Operation and Maintenance Costs

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 61.88 $295,826 20 10.910 $3,227,444
Sed. Basin O&M Flow Rate (mgd) 61.88 $6,962 50 14.484 $100,832
Screening O&M Flow Rate (mgd) 61.88 $13,264 20 10.910 $144,712
Disinfection O&M Flow Rate (mgd) 61.88 $198,477 20 10.910 $2,165,373
Odor Control O&M Capacity (cfm) 9,550.00 $33,425 20 10.910 $364,665
Reserve / Replace 10% Gravity / 15% Pump $51,913

Total Annual O&M $548,000 Total PW O&M $6,055,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 68.07 $315,276 20 10.910 $3,439,642
HREP O&M Flow Rate (mgd) 61.88 $263,529 20 10.910 $2,875,090
Screening O&M Flow Rate (mgd) 61.88 $13,264 20 10.910 $144,712
Disinfection O&M Flow Rate (mgd) 68.07 $210,342 20 10.910 $2,294,823
Odor Control O&M Capacity (cfm) 950.00 $3,325 20 10.910 $36,276
Reserve / Replace 10% Gravity / 15% Pump $84,589

Total Annual O&M $806,000 Total PW O&M $8,875,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 68.07 $315,276 20 10.910 $3,439,642
Swirl / Vortex O&M Flow Rate (mgd) 61.88 $6,962 20 10.910 $75,953
Screening O&M Flow Rate (mgd) 61.88 $13,264 20 10.910 $144,712
Disinfection O&M Flow Rate (mgd) 68.07 $210,342 20 10.910 $2,294,823
Odor Control O&M Capacity (cfm) 10,100.00 $35,350 20 10.910 $385,666
Reserve / Replace 10% Gravity / 15% Pump $60,414

Total Annual O&M $582,000 Total PW O&M $6,401,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 61.88 $295,826 20 10.910 $3,227,444
Screening O&M Flow Rate (mgd) 61.88 $13,264 20 10.910 $144,712
Disinfection O&M Flow Rate (mgd) 61.88 $198,477 20 10.910 $2,165,373
Odor Control O&M Capacity (cfm) 960.00 $3,360 20 10.910 $36,657
Reserve / Replace 10% Gravity / 15% Pump $50,694

Total Annual O&M $511,000 Total PW O&M $5,625,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0059.pdf



Operation and Maintenance Costs

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 8.76 $80,148 20 10.910 $874,409

Length (ft) 4232
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 45.15 $11,550 20 10.910 $126,012
Odor Control O&M Capacity (cfm) 109,900 $384,650 20 10.910 $4,196,508
Reserve / Replace 10% Gravity / 15% Pump $27,656

Total Annual O&M $643,000 Total PW O&M $7,636,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 45.15 $239,641 20 10.910 $2,614,473

No. Events / Yr 119
Const Cost ($) $10,044,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 45 $11,550 20 10.910 $126,012
Odor Control O&M Capacity (cfm) 10,350 $36,225 20 10.910 $395,213
Reserve / Replace 10% Gravity / 15% Pump $37,574

Total Annual O&M $386,000 Total PW O&M $4,596,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 8.76 $80,148 20 10.910 $874,409

No. Events / Yr 119
Const Cost ($) $27,903,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 45 $11,550 20 10.910 $126,012
Odor Control O&M Capacity (cfm) 103,450 $362,075 20 10.910 $3,950,216
Reserve / Replace 10% Gravity / 15% Pump $27,199

Total Annual O&M $597,000 Total PW O&M $7,047,000

14.484 $1,422,631

14.484 $2,069,287

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,354 50 14.484 $19,614

Tank O&M

Tank O&M $142,871

Tunnel Storage

Surface Storage Tank

50

$98,224 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 45.15 $239,641 20 10.910 $2,614,473
Sed. Basin O&M Flow Rate (mgd) 45.15 $5,079 50 14.484 $73,567
Screening O&M Flow Rate (mgd) 45.15 $11,550 20 10.910 $126,012
Disinfection O&M Flow Rate (mgd) 45.15 $163,795 20 10.910 $1,786,992
Odor Control O&M Capacity (cfm) 6,900.00 $24,150 20 10.910 $263,475
Reserve / Replace 10% Gravity / 15% Pump $40,422

Total Annual O&M $445,000 Total PW O&M $4,905,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 49.66 $255,397 20 10.910 $2,786,368
HREP O&M Flow Rate (mgd) 45.15 $218,931 20 10.910 $2,388,527
Screening O&M Flow Rate (mgd) 45.15 $11,550 20 10.910 $126,012
Disinfection O&M Flow Rate (mgd) 49.66 $173,587 20 10.910 $1,893,821
Odor Control O&M Capacity (cfm) 700.00 $2,450 20 10.910 $26,729
Reserve / Replace 10% Gravity / 15% Pump $64,909

Total Annual O&M $662,000 Total PW O&M $7,286,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 49.66 $255,397 20 10.910 $2,786,368
Swirl / Vortex O&M Flow Rate (mgd) 45.15 $5,079 20 10.910 $55,415
Screening O&M Flow Rate (mgd) 45.15 $11,550 20 10.910 $126,012
Disinfection O&M Flow Rate (mgd) 49.66 $173,587 20 10.910 $1,893,821
Odor Control O&M Capacity (cfm) 7,200.00 $25,200 20 10.910 $274,930
Reserve / Replace 10% Gravity / 15% Pump $47,123

Total Annual O&M $471,000 Total PW O&M $5,184,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 45.15 $239,641 20 10.910 $2,614,473
Screening O&M Flow Rate (mgd) 45.15 $11,550 20 10.910 $126,012
Disinfection O&M Flow Rate (mgd) 45.15 $163,795 20 10.910 $1,786,992
Odor Control O&M Capacity (cfm) 700.00 $2,450 20 10.910 $26,729
Reserve / Replace 10% Gravity / 15% Pump $39,478

Total Annual O&M $418,000 Total PW O&M $4,594,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 8.29 $77,252 20 10.910 $842,811

Length (ft) 4201
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 43.49 $11,385 20 10.910 $124,214
Odor Control O&M Capacity (cfm) 103,950 $363,825 20 10.910 $3,969,309
Reserve / Replace 10% Gravity / 15% Pump $26,816

Total Annual O&M $619,000 Total PW O&M $7,374,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 43.49 $233,704 20 10.910 $2,549,693

No. Events / Yr 119
Const Cost ($) $9,459,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 43 $11,385 20 10.910 $124,214
Odor Control O&M Capacity (cfm) 9,790 $34,265 20 10.910 $373,829
Reserve / Replace 10% Gravity / 15% Pump $36,471

Total Annual O&M $377,000 Total PW O&M $4,486,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 8.29 $77,252 20 10.910 $842,811

No. Events / Yr 119
Const Cost ($) $26,456,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 43 $11,385 20 10.910 $124,214
Odor Control O&M Capacity (cfm) 97,900 $342,650 20 10.910 $3,738,291
Reserve / Replace 10% Gravity / 15% Pump $26,381

Total Annual O&M $571,000 Total PW O&M $6,749,000

$1,401,448

$2,016,892

Tank O&M $96,761 50

Tank O&M $139,254 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,344 50 14.484 $19,472

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 43.49 $233,704 20 10.910 $2,549,693
Sed. Basin O&M Flow Rate (mgd) 43.49 $4,892 50 14.484 $70,855
Screening O&M Flow Rate (mgd) 43.49 $11,385 20 10.910 $124,214
Disinfection O&M Flow Rate (mgd) 43.49 $160,090 20 10.910 $1,746,574
Odor Control O&M Capacity (cfm) 6,700.00 $23,450 20 10.910 $255,838
Reserve / Replace 10% Gravity / 15% Pump $39,278

Total Annual O&M $434,000 Total PW O&M $4,786,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 47.83 $249,069 20 10.910 $2,717,330
HREP O&M Flow Rate (mgd) 43.49 $214,149 20 10.910 $2,336,355
Screening O&M Flow Rate (mgd) 43.49 $11,385 20 10.910 $124,214
Disinfection O&M Flow Rate (mgd) 47.83 $169,661 20 10.910 $1,850,987
Odor Control O&M Capacity (cfm) 650.00 $2,275 20 10.910 $24,820
Reserve / Replace 10% Gravity / 15% Pump $62,948

Total Annual O&M $647,000 Total PW O&M $7,117,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 47.83 $249,069 20 10.910 $2,717,330
Swirl / Vortex O&M Flow Rate (mgd) 43.49 $4,892 20 10.910 $53,373
Screening O&M Flow Rate (mgd) 43.49 $11,385 20 10.910 $124,214
Disinfection O&M Flow Rate (mgd) 47.83 $169,661 20 10.910 $1,850,987
Odor Control O&M Capacity (cfm) 7,200.00 $25,200 20 10.910 $274,930
Reserve / Replace 10% Gravity / 15% Pump $45,822

Total Annual O&M $461,000 Total PW O&M $5,067,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 43.49 $233,704 20 10.910 $2,549,693
Screening O&M Flow Rate (mgd) 43.49 $11,385 20 10.910 $124,214
Disinfection O&M Flow Rate (mgd) 43.49 $160,090 20 10.910 $1,746,574
Odor Control O&M Capacity (cfm) 680.00 $2,380 20 10.910 $25,966
Reserve / Replace 10% Gravity / 15% Pump $38,359

Total Annual O&M $408,000 Total PW O&M $4,485,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 7.02 $69,116 20 10.910 $754,053

Length (ft) 4143
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 31.43 $10,221 20 10.910 $111,510
Odor Control O&M Capacity (cfm) 88,050 $308,175 20 10.910 $3,362,171
Reserve / Replace 10% Gravity / 15% Pump $23,520

Total Annual O&M $554,000 Total PW O&M $6,662,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 31.43 $188,123 20 10.910 $2,052,411

No. Events / Yr 119
Const Cost ($) $7,889,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 31 $10,221 20 10.910 $111,510
Odor Control O&M Capacity (cfm) 8,290 $29,015 20 10.910 $316,552
Reserve / Replace 10% Gravity / 15% Pump $28,767

Total Annual O&M $321,000 Total PW O&M $3,854,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 7.02 $69,116 20 10.910 $754,053

No. Events / Yr 119
Const Cost ($) $22,537,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 31 $10,221 20 10.910 $111,510
Odor Control O&M Capacity (cfm) 82,900 $290,150 20 10.910 $3,165,519
Reserve / Replace 10% Gravity / 15% Pump $23,134

Total Annual O&M $499,000 Total PW O&M $5,929,000

Tank O&M $129,456

Surface Storage Tank

50

$1,344,600

14.484 $1,874,989

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,326 50 14.484 $19,201

14.484Tank O&M $92,836

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 31.43 $188,123 20 10.910 $2,052,411
Sed. Basin O&M Flow Rate (mgd) 31.43 $3,536 50 14.484 $51,208
Screening O&M Flow Rate (mgd) 31.43 $10,221 20 10.910 $111,510
Disinfection O&M Flow Rate (mgd) 31.43 $131,355 20 10.910 $1,433,079
Odor Control O&M Capacity (cfm) 4,850.00 $16,975 20 10.910 $185,196
Reserve / Replace 10% Gravity / 15% Pump $30,929

Total Annual O&M $351,000 Total PW O&M $3,864,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 34.57 $200,492 20 10.910 $2,187,353
HREP O&M Flow Rate (mgd) 31.43 $176,919 20 10.910 $1,930,180
Screening O&M Flow Rate (mgd) 31.43 $10,221 20 10.910 $111,510
Disinfection O&M Flow Rate (mgd) 34.57 $139,208 20 10.910 $1,518,751
Odor Control O&M Capacity (cfm) 450.00 $1,575 20 10.910 $17,183
Reserve / Replace 10% Gravity / 15% Pump $48,795

Total Annual O&M $529,000 Total PW O&M $5,814,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 34.57 $200,492 20 10.910 $2,187,353
Swirl / Vortex O&M Flow Rate (mgd) 31.43 $3,536 20 10.910 $38,573
Screening O&M Flow Rate (mgd) 31.43 $10,221 20 10.910 $111,510
Disinfection O&M Flow Rate (mgd) 34.57 $139,208 20 10.910 $1,518,751
Odor Control O&M Capacity (cfm) 5,750.00 $20,125 20 10.910 $219,563
Reserve / Replace 10% Gravity / 15% Pump $36,147

Total Annual O&M $374,000 Total PW O&M $4,112,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 31.43 $188,123 20 10.910 $2,052,411
Screening O&M Flow Rate (mgd) 31.43 $10,221 20 10.910 $111,510
Disinfection O&M Flow Rate (mgd) 31.43 $131,355 20 10.910 $1,433,079
Odor Control O&M Capacity (cfm) 490.00 $1,715 20 10.910 $18,711
Reserve / Replace 10% Gravity / 15% Pump $30,214

Total Annual O&M $332,000 Total PW O&M $3,646,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 4.68 $52,689 20 10.910 $574,834

Length (ft) 4422
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 30.84 $10,166 20 10.910 $110,911
Odor Control O&M Capacity (cfm) 58,600 $205,100 20 10.910 $2,237,629
Reserve / Replace 10% Gravity / 15% Pump $19,846

Total Annual O&M $435,000 Total PW O&M $5,355,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 30.84 $185,784 20 10.910 $2,026,891

No. Events / Yr 119
Const Cost ($) $5,067,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 31 $10,166 20 10.910 $110,911
Odor Control O&M Capacity (cfm) 5,520 $19,320 20 10.910 $210,780
Reserve / Replace 10% Gravity / 15% Pump $28,047

Total Annual O&M $302,000 Total PW O&M $3,619,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 4.68 $52,689 20 10.910 $574,834

No. Events / Yr 119
Const Cost ($) $15,319,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 31 $10,166 20 10.910 $110,911
Odor Control O&M Capacity (cfm) 55,150 $193,025 20 10.910 $2,105,891
Reserve / Replace 10% Gravity / 15% Pump $19,564

Total Annual O&M $368,000 Total PW O&M $4,425,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,415 50 14.484 $20,494

$1,613,633

Tank O&M $85,781

50

14.484 $1,242,41850

Tank O&M $111,411 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank
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Operation and Maintenance Costs

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 30.84 $185,784 20 10.910 $2,026,891
Sed. Basin O&M Flow Rate (mgd) 30.84 $3,470 50 14.484 $50,258
Screening O&M Flow Rate (mgd) 30.84 $10,166 20 10.910 $110,911
Disinfection O&M Flow Rate (mgd) 30.84 $129,865 20 10.910 $1,416,822
Odor Control O&M Capacity (cfm) 4,750.00 $16,625 20 10.910 $181,378
Reserve / Replace 10% Gravity / 15% Pump $30,525

Total Annual O&M $346,000 Total PW O&M $3,817,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 33.93 $197,999 20 10.910 $2,160,155
HREP O&M Flow Rate (mgd) 30.84 $174,981 20 10.910 $1,909,037
Screening O&M Flow Rate (mgd) 30.84 $10,166 20 10.910 $110,911
Disinfection O&M Flow Rate (mgd) 33.93 $137,629 20 10.910 $1,501,522
Odor Control O&M Capacity (cfm) 450.00 $1,575 20 10.910 $17,183
Reserve / Replace 10% Gravity / 15% Pump $48,115

Total Annual O&M $523,000 Total PW O&M $5,747,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 33.93 $197,999 20 10.910 $2,160,155
Swirl / Vortex O&M Flow Rate (mgd) 30.84 $3,470 20 10.910 $37,858
Screening O&M Flow Rate (mgd) 30.84 $10,166 20 10.910 $110,911
Disinfection O&M Flow Rate (mgd) 33.93 $137,629 20 10.910 $1,501,522
Odor Control O&M Capacity (cfm) 5,750.00 $20,125 20 10.910 $219,563
Reserve / Replace 10% Gravity / 15% Pump $35,686

Total Annual O&M $370,000 Total PW O&M $4,066,000

C-25 to C-29 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 30.84 $185,784 20 10.910 $2,026,891
Screening O&M Flow Rate (mgd) 30.84 $10,166 20 10.910 $110,911
Disinfection O&M Flow Rate (mgd) 30.84 $129,865 20 10.910 $1,416,822
Odor Control O&M Capacity (cfm) 480.00 $1,680 20 10.910 $18,329
Reserve / Replace 10% Gravity / 15% Pump $29,821

Total Annual O&M $328,000 Total PW O&M $3,603,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $136.2 $136,230,000 $0
1 $136.2 $136,230,000 $0
2 $136.2 $136,230,000 $0
4 $136.2 $136,230,000 $0
6 $136.2 $136,230,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $147.1 $127,680,261 $19,405,000
1 $59.0 $51,915,495 $7,047,000
2 $56.8 $50,065,326 $6,749,000
4 $50.6 $44,679,076 $5,929,000
6 $40.1 $35,669,652 $4,425,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $141.7 $123,342,261 $18,347,000
1 $57.1 $49,503,495 $7,636,000
2 $55.3 $47,961,326 $7,374,000
4 $50.2 $43,540,076 $6,662,000
6 $42.5 $37,095,652 $5,355,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $78.6 $71,515,261 $7,108,000
1 $40.3 $35,659,495 $4,596,000
2 $39.1 $34,641,326 $4,486,000
4 $34.5 $30,620,076 $3,854,000
6 $30.5 $26,928,652 $3,619,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $30.6 $24,204,000 $6,401,000
1 $25.3 $20,066,000 $5,184,000
2 $24.7 $19,661,000 $5,067,000
4 $20.7 $16,608,000 $4,112,000
6 $20.5 $16,461,000 $4,066,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $41.7 $32,823,000 $8,875,000
1 $33.7 $26,369,000 $7,286,000
2 $32.8 $25,725,000 $7,117,000
4 $26.7 $20,919,000 $5,814,000
6 $26.4 $20,700,000 $5,747,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $50.2 $44,162,606 $6,055,000
1 $47.7 $42,793,495 $4,905,000
2 $47.1 $42,357,326 $4,786,000
4 $43.6 $39,686,076 $3,864,000
6 $42.8 $38,999,652 $3,817,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $26.2 $20,582,000 $5,625,000
1 $21.8 $17,173,000 $4,594,000
2 $21.3 $16,844,000 $4,485,000
4 $17.8 $14,196,000 $3,646,000
6 $17.7 $14,079,000 $3,603,000
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Cost Summary

Figure 3 – C-25 to C-29 Region Alternative Costs
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Exceedance Summary

Region Name C-25 to C-29 Results Summary

Structures within Region Number of Events: 119
Model ID C-25 to C-29.1 Peak Volume: 3,849,169 ft3

Structure Type Regional 28.79 MG
PWSA Sewershed N/A Total Volume: 15,686,331 ft3

Stream of Discharge Chartiers Creek 117.34 MG
NPDES Permit Number N/A Peak Rate: 95.75 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/3/2005 3:51 9325 1/5/2005 14:45 3849169.00 28793.709 0 30.97 9

2/14/2005 4:45 3991 2/14/2005 19:55 1171594.55 8764.113 1 17.32 27

1/11/2005 7:50 3140 1/12/2005 1:30 1108797.34 8294.359 2 24.49 16

5/13/2005 22:30 2535 5/14/2005 16:20 968891.26 7247.791 3 69.86 1

4/1/2005 19:15 3085 4/2/2005 6:40 938673.95 7021.750 4 22.84 18

3/28/2005 6:04 3228 3/28/2005 10:15 850580.54 6362.768 5 19.84 22

10/24/2005 11:45 2079 10/25/2005 2:30 625324.73 4677.742 6 17.80 26

4/22/2005 15:15 4327 4/23/2005 3:50 572217.10 4280.470 7 48.63 4

11/29/2005 1:45 2021 11/29/2005 11:30 524091.81 3920.469 8 25.18 13

1/13/2005 21:59 1607 1/14/2005 2:15 485934.70 3635.035 9 20.82 20

6/11/2005 17:20 485 6/11/2005 17:50 384026.64 2872.711 10 95.75 0

12/15/2005 8:44 2196 12/15/2005 14:10 360822.59 2699.133 11 23.06 17

2/20/2005 7:30 2347 2/20/2005 20:30 346722.66 2593.659 12 19.21 23

11/14/2005 21:45 898 11/15/2005 4:00 336199.98 2514.944 13 28.16 11

3/23/2005 2:31 2067 3/23/2005 12:30 244678.36 1830.316 14 15.76 30

8/20/2005 18:15 268 8/20/2005 18:35 233562.21 1747.162 15 67.29 2

7/5/2005 16:15 339 7/5/2005 16:50 233267.46 1744.957 16 47.73 6

7/26/2005 19:30 517 7/26/2005 20:05 167609.37 1253.802 17 66.17 3

5/28/2005 8:17 849 5/28/2005 9:30 134494.13 1006.083 18 18.50 24

7/15/2005 17:35 124 7/15/2005 18:15 133332.88 997.397 19 46.96 7

8/29/2005 9:00 458 8/29/2005 9:25 119577.75 894.501 20 21.32 19

2/9/2005 14:30 1353 2/9/2005 16:45 115672.74 865.290 21 17.87 25

9/29/2005 5:15 210 9/29/2005 5:45 112782.47 843.669 22 48.40 5

4/30/2005 4:35 869 4/30/2005 5:50 106426.98 796.127 23 7.99 43

10/7/2005 7:22 628 10/7/2005 10:55 98311.18 735.417 24 15.87 29

5/11/2005 22:35 139 5/11/2005 22:55 92974.95 695.499 25 24.95 14

10/22/2005 6:40 748 10/22/2005 16:45 91091.86 681.413 26 13.83 33

10/21/2005 18:47 232 10/21/2005 19:15 83190.45 622.306 27 11.58 35

11/9/2005 19:20 100 11/9/2005 19:50 70035.66 523.902 28 30.42 10

7/21/2005 14:25 107 7/21/2005 14:50 69800.58 522.143 29 34.37 8

5/20/2005 6:45 350 5/20/2005 7:50 63774.01 477.062 30 7.05 47

9/26/2005 6:06 377 9/26/2005 9:45 60451.39 452.207 31 17.17 28

7/17/2005 16:05 142 7/17/2005 16:30 57246.66 428.234 32 24.72 15

C-25, C-26A, C-27, C-28, C-29

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

3/27/2005 7:31 943 3/27/2005 17:20 47647.91 356.430 33 7.43 45

11/16/2005 4:10 521 11/16/2005 4:30 47482.80 355.195 34 10.01 37

12/26/2005 5:00 618 12/26/2005 11:05 45874.30 343.163 35 3.14 60

2/26/2005 7:29 873 2/26/2005 14:10 45516.28 340.485 36 4.23 54

11/1/2005 14:52 239 11/1/2005 16:30 43768.25 327.408 37 7.09 46

5/23/2005 14:18 249 5/23/2005 16:40 40464.54 302.695 38 25.86 12

5/30/2005 19:20 230 5/30/2005 19:45 38396.62 287.226 39 8.91 41

4/26/2005 20:07 948 4/27/2005 0:45 37699.98 282.015 40 6.33 48

4/20/2005 19:11 329 4/20/2005 21:45 35203.10 263.337 41 9.27 40

12/25/2005 9:40 282 12/25/2005 13:15 32262.70 241.341 42 8.24 42

3/7/2005 21:46 447 3/8/2005 0:35 28990.42 216.863 43 2.36 63

8/27/2005 15:05 117 8/27/2005 15:40 25918.14 193.881 44 14.25 32

5/7/2005 11:51 150 5/7/2005 13:40 23346.49 174.643 45 9.71 38

7/25/2005 13:20 78 7/25/2005 13:40 22376.82 167.390 46 20.53 21

1/30/2005 1:45 865 1/30/2005 11:35 22078.98 165.162 47 3.77 58

3/20/2005 3:48 1051 3/20/2005 7:35 22044.19 164.902 48 5.80 51

6/28/2005 18:10 93 6/28/2005 18:30 20064.00 150.089 49 14.47 31

10/21/2005 7:15 131 10/21/2005 7:45 19270.77 144.155 50 9.53 39

8/26/2005 20:21 108 8/26/2005 21:15 18408.39 137.704 51 12.01 34

1/22/2005 8:16 368 1/22/2005 11:35 17221.16 128.823 52 3.90 57

6/14/2005 18:55 92 6/14/2005 19:50 16075.22 120.251 53 6.22 50

8/8/2005 8:40 78 8/8/2005 9:05 15341.79 114.764 54 7.98 44

6/3/2005 8:15 129 6/3/2005 9:20 15298.07 114.437 55 6.30 49

11/9/2005 4:16 84 11/9/2005 4:45 15294.06 114.407 56 10.19 36

11/24/2005 5:55 405 11/24/2005 11:40 14173.36 106.024 57 2.12 67

8/5/2005 11:00 143 8/5/2005 11:30 13339.98 99.790 58 5.24 52

11/8/2005 10:55 302 11/8/2005 15:05 12809.40 95.821 59 3.97 55

11/23/2005 19:16 217 11/23/2005 20:25 10555.09 78.957 60 2.79 61

10/24/2005 2:05 127 10/24/2005 3:20 10446.80 78.147 61 2.31 64

12/4/2005 3:41 708 12/4/2005 7:05 8118.06 60.727 62 3.15 59

7/12/2005 19:50 66 7/12/2005 20:20 7462.49 55.823 63 3.93 56

2/8/2005 5:08 490 2/8/2005 6:20 7238.69 54.149 64 2.04 68

6/17/2005 1:45 80 6/17/2005 1:55 5511.18 41.226 65 2.14 65

1/15/2005 7:14 378 1/15/2005 11:45 5428.83 40.610 66 0.55 79

9/16/2005 21:36 53 9/16/2005 22:05 5234.25 39.155 67 4.31 53

3/12/2005 7:31 328 3/12/2005 11:30 4184.66 31.303 68 0.51 80

2/24/2005 6:23 953 2/24/2005 21:55 3419.82 25.582 69 0.88 74

2/27/2005 7:17 352 2/27/2005 9:20 3324.14 24.866 70 0.22 91

3/11/2005 7:27 463 3/11/2005 14:45 3103.54 23.216 71 0.64 76

6/16/2005 11:40 115 6/16/2005 13:10 2989.43 22.362 72 1.53 70

11/6/2005 10:10 271 11/6/2005 14:20 2987.44 22.348 73 2.74 62

2/6/2005 7:30 332 2/6/2005 9:25 2935.48 21.959 74 0.20 94

2/13/2005 7:30 330 2/13/2005 9:25 2926.68 21.893 75 0.20 97

2/12/2005 7:30 330 2/12/2005 9:25 2926.54 21.892 76 0.20 95

2/5/2005 7:30 330 2/5/2005 9:25 2925.87 21.887 77 0.20 93

2/19/2005 7:30 330 2/19/2005 9:25 2925.59 21.885 78 0.20 96

3/5/2005 7:31 329 3/5/2005 9:25 2900.51 21.697 79 0.20 98

3/19/2005 7:31 329 3/19/2005 9:25 2900.34 21.696 80 0.20 101

3/26/2005 7:31 329 3/26/2005 9:25 2900.27 21.695 81 0.20 100

3/13/2005 7:31 329 3/13/2005 9:25 2899.67 21.691 82 0.20 99

3/6/2005 7:31 327 3/6/2005 9:25 2890.85 21.625 83 0.20 102

2/17/2005 5:33 384 2/17/2005 6:30 2748.48 20.560 84 0.16 104

12/11/2005 12:39 468 12/11/2005 20:05 2276.78 17.031 85 1.26 72

2/22/2005 5:52 328 2/22/2005 6:35 1958.93 14.654 86 0.12 116
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

9/23/2005 3:10 27 9/23/2005 3:20 1707.46 12.773 87 2.14 66
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

4/16/2005 7:55 251 4/16/2005 9:25 1700.57 12.721 88 0.15 108

4/10/2005 7:55 251 4/10/2005 9:25 1699.58 12.714 89 0.15 110

4/17/2005 7:55 251 4/17/2005 9:25 1699.26 12.711 90 0.15 107

4/9/2005 7:55 251 4/9/2005 9:25 1698.56 12.706 91 0.15 109

6/22/2005 5:25 87 6/22/2005 5:40 1587.56 11.876 92 1.36 71

2/25/2005 6:27 610 2/25/2005 15:35 1531.47 11.456 93 0.16 105

1/26/2005 8:21 150 1/26/2005 10:25 1185.05 8.865 94 0.25 87

1/16/2005 9:20 449 1/16/2005 9:40 1060.12 7.930 95 0.32 81

9/16/2005 9:12 30 9/16/2005 9:20 986.65 7.381 96 1.24 73

3/25/2005 11:47 113 3/25/2005 12:00 944.62 7.066 97 0.24 88

6/6/2005 10:00 34 6/6/2005 10:10 875.07 6.546 98 0.63 78

4/4/2005 6:09 207 4/4/2005 6:35 826.83 6.185 99 0.08 117

5/19/2005 19:51 121 5/19/2005 20:05 772.02 5.775 100 0.63 77

8/28/2005 11:55 16 8/28/2005 12:00 645.88 4.831 101 1.85 69

7/13/2005 15:45 22 7/13/2005 15:50 543.20 4.063 102 0.79 75

1/19/2005 7:37 162 1/19/2005 8:35 531.94 3.979 103 0.19 103

3/4/2005 11:31 40 3/4/2005 11:50 522.27 3.907 104 0.30 82

3/1/2005 6:24 40 3/1/2005 6:40 383.47 2.869 105 0.30 83

7/19/2005 6:01 22 7/19/2005 6:10 231.10 1.729 106 0.27 84

2/3/2005 16:19 22 2/3/2005 16:30 209.73 1.569 107 0.23 89

3/10/2005 12:19 21 3/10/2005 12:30 191.51 1.433 108 0.22 92

9/9/2005 6:16 17 9/9/2005 6:25 181.20 1.355 109 0.26 86

5/27/2005 21:06 14 5/27/2005 21:10 131.47 0.983 110 0.22 90

2/18/2005 9:08 30 2/18/2005 9:25 107.81 0.806 111 0.06 118

11/14/2005 0:36 11 11/14/2005 0:40 100.70 0.753 112 0.26 85

4/19/2005 12:52 14 4/19/2005 13:00 99.67 0.746 113 0.16 106

4/7/2005 13:22 13 4/7/2005 13:30 81.32 0.608 114 0.14 112

11/27/2005 6:37 11 11/27/2005 6:40 74.05 0.554 115 0.15 111

4/28/2005 21:08 12 4/28/2005 21:15 70.98 0.531 116 0.13 114

6/12/2005 11:08 12 6/12/2005 11:15 70.75 0.529 117 0.13 115

7/17/2005 9:26 11 7/17/2005 9:30 63.23 0.473 118 0.13 113
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Exceedance Summary

Region Name C-25 to C-29 Results Summary

Structures within Region Number of Events: 119
Model ID C-25 to C-29.1 Peak Volume: 3,849,169 ft3

Structure Type Regional 28.79 MG
PWSA Sewershed N/A Total Volume: 15,686,331 ft3

Stream of Discharge Chartiers Creek 117.34 MG
NPDES Permit Number N/A Peak Rate: 95.75 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

C-25, C-26A, C-27, C-28, C-29

Region 1

PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - C25 to C-29 Region CSO Volume
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Figure 2 - C-25 to C-29 Region CSO Peak Overflow Rate
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E.5.2 C-25 TO C-29 REGION 

Description of Region 

The Upper Chartiers Creek and Bells Run Sewersheds consist of approximately 839 acres of 

residential, business and commercial users that contribute flow to five (5) ALCOSAN outfalls.  

The C-25 to C-29 Region, along Chartiers Creek includes the following outfalls: 

• C-25, NPDES# 104HC25 

• C-26A, NPDES# 067FC26A 

• C-27, NPDES# 067FC27 

• C-28, NPDES# 067KC28 

• C-29, NPDES# 067KC29 

 

The Upper Chartiers Creek and Bells Run Sewersheds collection and conveyance system 
consists of approximately 79,234 linear feet (15 miles) of sewers and 355 manholes.  Nearly all 
of the service area is combined sewer.  Attachment 1 – Tributary Area Map illustrates the 
location of the outfalls, regulators and tributary areas. 

 

The C-25 to C-29 Region typically experiences 119 overflow events during the Typical Year 

Baseline Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 28.79 MG.  The 

peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from the Region is approximately 95.75 CFS.  Figure 1 – C-25 to C-29 Region CSO Volume and 

Figure 2 – C-25 to C-29 Region CSO Peak Overflow Rate illustrate the CSO volume and peak 

flow characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 
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Figure 1 - C25 to C-29 Region CSO Volume
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Figure 2 - C-25 to C-29 Region CSO Peak Overflow Rate
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A necessary component of storage and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall 104HC25.  There appears to be a sufficient vacant space available for 

potential storage or treatment facilities in the vicinity off this outfall.  The site is generally 

bounded by Chartiers Creek to the south and vacant property to the north, west and east.  
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Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4-C-25 to C-29 Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- C-25 to C-29 Region: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

S3- C-25 to C-29 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

SW-E-0060.pdf
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S4- C-25 to C-29 Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- C-25 to C-29 Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- C-25 to C-29 Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

T3- C-25 to C-29 Region: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

T4- C-25 to C-29 Region: Screening and Disinfection 
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• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 - C-25 to C-29 Region Alternative Costs, illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 

Figure 3 – C-25 to C-29 Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 
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Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

 

Recommendations 

Based upon the above, for control level 0, it is recommended that Alternative T4- C-25 to C-29 

Region: Screening and Disinfection be carried forward and re-evaluated with the results of the 

system-wide alternatives analyses.  For control levels 1 through 6, Alternative CS4-C-25 to C-29 

Region: Sewer Separation was the highest ranked CSO control alternative.  However, because 

the sewer separation alternative is significantly higher in cost than the other alternatives, it is 

recommended that the second highest ranked alternative for control levels 1 through 6, T4- C-25 

to C-29 Region: Screening and Disinfection, be carried forward and re-evaluated with the results 

of the system-wide alternatives analyses.   

   

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended alternative. 

 

Significant Issues 

There appears to be sufficient space for storage or treatment. However, a significant amount of 

private property may need to be required to construct the facility.  

SW-E-0060.pdf
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 1,138 acres of combined sewer area 
tributary to this region will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 
 Alternative Scoring Sheet - C-25 to C-29 Region - 0 Overflows / Year
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Alternative  Scoring Sheet - C-25 to C-29 Region - 2 Overflows / Year
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Alternative  Scoring Sheet - C-25 to C-29 Region - 4 Overflows / Year
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Alternative  Scoring Sheet - C-25 to C-29 Region - 6 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

12 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

4 4 4 4 4

1 1 1 1

5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

5 5 5

3

5

55
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

34 4 5 4
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

2 2 2 2 2

2 2 2 2

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

3 3 3 3 3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5

33
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

55 5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

3 3 3

3

5

33
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

22 3 3 3

SW-E-0061.pdf



Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

2 2 2 2 2

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

3 3 3 3 3
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

3 3

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 3 3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

52 4 3 4
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

31 1 1 2
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2

SW-E-0061.pdf



Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

1 1 1

1

Actual Scores

1 1 1

11
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

11 1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

2 2 2 2 2
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

54 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 2

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.632

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.596

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.596

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.596

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 4 0.85 0.042 0.036
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 5 1.01 0.078 0.079
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.596

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.742

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.742

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.762

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.725

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.689

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.815

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.815

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.799

S3-Tunnel

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.799

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.735

S3-Tunnel

S3-Tunnel
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.597

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.602

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.585

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.585

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 2 0.15 0.042 0.006
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.549

S4-Surf Tnk

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.404

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.441

T1-Vortex

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.514

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.267

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.304

T2-HREOP

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.471

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

T4-Scr & Dis

T4-Scr & Dis

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.508

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 2 0.25 0.128 0.032

Sum Total: 0.540

T4-Scr & Dis

T4-Scr & Dis
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Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - Bells Run Sewershed - 1 Overflow / Year
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Alternative Scoring Sheet - Bells Run Sewershed - 2 Overflows / Year
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Alternative Scoring Sheet - Bells Run Sewershed - 4 Overflows / Year
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Alternative Scoring Sheet - Bells Run Sewershed - 6 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 474,487 CF

 3.55 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 196.50 CFS

126.99 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 8,300                          Input by Engineer
Peak Flow (CFS) 49.13 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 1,737,000$                 
Peak Flow (CFS) 98.25 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,600,000$                 
Peak Flow (CFS) 147.38 75% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,311,000$                 
Peak Flow (CFS) 196.50 100% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 4,131,000$                 

Construction Cost (Consolidation Sewers) 11,779,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 90 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    152,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 152,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 415,000                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 830,000$                    
12,761,000$                                                

Capital Costs - Bells Run Region 

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0061.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 474,487 CF

 3.55 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 196.50 CFS

126.99 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                               378 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 56,700,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 164,657 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 329,000$                    
57,068,000$                                                

SEWER SEPARATION
Capital Costs - Bells Run Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 474,487 CF

 3.55 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 196.50 CFS

126.99 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 3.55 474,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 4.44 593,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 14.5 Input by Engineer
Tunnel Volume / Ft length (CF) 165.05                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,593                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 11,802,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.55 5.49 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,977,000$                 22,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 39.30 Peak Flow / # drop shaft

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 890,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 44,500 = ACH x Volume / 60

Construction Cost (Odor Control) 1,792,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 126.99 Ref: CSO Statistics

Construction Cost (Screening) 6,292,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.55 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.77 = Peak Vol/DW Time

Construction Cost 8,861,631$                 
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 887 250 SF / MGD
Land Required - Odor Control (SF) 2,225 500 SF / 10,000 CFM
Land Required - Screening (SF) 126,994 1,000 SF / MGD
Land Required - Disinfection (SF) 2,000 1,000 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 195,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 390,000$                    
37,561,631$                                                TOTAL CAPITAL COST

Capital Costs - Bells Run Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 474,487 CF

 3.55 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 196.50 CFS

126.99 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.55 474,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.18 558,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 237 = (Vol / SWD * 1.5)1/2

Width (Ft) 158 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.20 561,690 Sufficient Volume
Tank Area (SF) 37,000 = Length x Width

Construction Cost (Storage Tank) 3,750,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 126.99 196.50 = Peak Rate
Force Main Diameter (In) 77 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 17,145,000$               94,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 196.50 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 837,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 4,190 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 281,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 126.99 Ref: CSO Statistics

Construction Cost (Screening) 6,292,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.55 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.77 = Peak Vol/DW Time

Construction Cost 8,861,631$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 72,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
49,627,631$                                                TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Bells Run Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 474,487 CF

 3.55 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 196.50 CFS

126.99 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 3.55 474,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 4.18 558,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 237 = (Vol / SWD * 1.5)1/2

Width (Ft) 158 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 4.20 561,690 Sufficient Volume
Tank Area (SF) 37,000 = Length x Width

Construction Cost (Storage Tank) 11,844,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 3.55 5.49 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 13 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,977,000$                 22,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 196.50 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 837,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 41,850 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,708,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 126.99 Ref: CSO Statistics

Construction Cost (Screening) 6,292,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 3.55 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.77 = Peak Vol/DW Time

Construction Cost 8,861,631$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 72,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 144,000$                    
43,908,631$                                                TOTAL CAPITAL COST

Capital Costs - Bells Run Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 474,487 CF

 3.55 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 196.50 CFS

126.99 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 126.99 196.50                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 14

Construction Cost (Swirl / Vortex) 5,825,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 139.69 216.15 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 81 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,694,000$               100,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 196.50 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 404,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 20,200 = ACH x Volume / 60

Construction Cost (Odor Control) 965,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 126.99 Ref: CSO Statistics

Construction Cost (Screening) 6,292,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 139.69 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 185 89
Passes / Detention (Min) 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,351,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 132,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 264,000$                    
47,551,000$                                                TOTAL CAPITAL COST

Capital Costs - Bells Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 474,487 CF

 3.55 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 196.50 CFS

126.99 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 126.99 196.50 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 21,200 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 207 OK =(Surf Area x 2)1/2

Width (Ft) 103 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.91 255,852

Construction Cost (CSOTF) 16,792,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 126.99 196.50 = Peak Rate
Force Main Diameter (In) 77 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 17,145,000$               94,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 196.50 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 384,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 19,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 927,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 126.99 Ref: CSO Statistics

Construction Cost (Screening) 6,292,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 126.99 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 176 85
Passes / Detention (Min) 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,249,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.91 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.96 = Peak Vol/DW Time

Construction Cost 8,464,540$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 56,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 112,000$                    
65,135,540$                                                

Capital Costs - Bells Run Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 474,487 CF

 3.55 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 196.50 CFS

126.99 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 126.99 196.50                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 1,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 56 OK =(Surf Area x 2)1/2

Width (Ft) 28 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 22,625,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 139.69 216.15 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 81 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 18,694,000$               100,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 196.50 Ref: Technical Parameters

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 38,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,900 = ACH x Volume / 60

Construction Cost (Odor Control) 151,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 126.99 Ref: CSO Statistics

Construction Cost (Screening) 6,292,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 139.69 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 185 89
Passes / Detention (Min) 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,351,000$                 3,034,000$                 

Construction Cost (Disinfection) 5,385,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 81,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 162,000$                    
66,469,000$                                                

Capital Costs - Bells Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 0
Peak Volume 474,487 CF

 3.55 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 196.50 CFS

126.99 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 126.99 196.50 Ref: CSO Statistics

Construction Cost (Screening) 6,292,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 126.99 196.50 = Peak Flow x % Req Pump
Force Main Diameter (In) 77 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 17,145,000$               94,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 196.50 Ref: CSO Statistics

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 39,300 =CFS x 200
Odor Control Flow Rate (CFM) 1,970 = ACH x Volume / 60

Construction Cost (Odor Control) 156,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 126.99 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 176 85
Passes / Detention (Min) 7 15.23 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,249,000$                 2,823,000$                 

Construction Cost (Disinfection) 5,072,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 36,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
41,891,000$                                                

Capital Costs - Bells Run Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 284,498 CF

 2.13 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 104.83 CFS

67.75 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 8,300                          Width of Sewershed along Riverline
Peak Flow (CFS) 49.13 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,737,000$                 
Peak Flow (CFS) 98.25 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,600,000$                 
Peak Flow (CFS) 147.38 75% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,311,000$                 
Peak Flow (CFS) 196.50 100% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,131,000$                 

Construction Cost (Consolidation Sewers) 11,779,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 90 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    152,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 152,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 415,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 830,000$                    
12,761,000$                                                

Capital Costs - Bells Run Region 

1 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 284,498 CF

 2.13 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 104.83 CFS

67.75 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 378 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 56,700,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 164,657 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 329,000$                    
57,029,000$                                                TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - Bells Run Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 284,498 CF

 2.13 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 104.83 CFS

67.75 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 2.13 284,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 2.66 355,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 11.5 Input by Engineer
Tunnel Volume / Ft length (CF) 103.82                        Ref: Tunnel diameter
Tunnel Length (Ft) 3,420                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 8,741,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.13 3.29 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 10 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,732,000$                 19,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 20.97 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 533,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 26,650 = ACH x Volume / 60

Construction Cost (Odor Control) 1,199,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 67.75 Ref: CSO Statistics

Construction Cost (Screening) 3,549,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.13 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.06 = Peak Vol/DW Time

Construction Cost 8,516,560$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 532 250 SF / MGD
Land Required - Odor Control (SF) 1,333 500 SF / 10,000 CFM
Land Required - Screening (SF) 67,749 1,000 SF / MGD
Land Required - Disinfection (SF) 2,000 1,000 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 134,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 268,000$                    
30,449,560$                                                

Capital Costs - Bells Run Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 284,498 CF

 2.13 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 104.83 CFS

67.75 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.13 284,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.50 334,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 184 = (Vol / SWD * 1.5)1/2

Width (Ft) 123 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.54 339,480 Sufficient Volume
Tank Area (SF) 23,000 = Length x Width

Construction Cost (Storage Tank) 2,148,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 67.75 104.83 = Peak Rate
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,917,000$                 68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 104.83 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 501,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 2,510 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 188,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 67.75 Ref: CSO Statistics

Construction Cost (Screening) 3,549,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.13 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.06 = Peak Vol/DW Time

Construction Cost 8,516,560$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 51,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 102,000$                    
37,548,560$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Bells Run Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 284,498 CF

 2.13 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 104.83 CFS

67.75 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 2.13 284,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 2.50 334,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 184 = (Vol / SWD * 1.5)1/2

Width (Ft) 123 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 2.54 339,480 Sufficient Volume
Tank Area (SF) 23,000 = Length x Width

Construction Cost (Storage Tank) 7,468,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 2.13 3.29 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 10 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,732,000$                 19,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 104.83 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 501,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 25,050 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,142,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 67.75 Ref: CSO Statistics

Construction Cost (Screening) 3,549,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.13 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.06 = Peak Vol/DW Time

Construction Cost 8,516,560$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 51,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 102,000$                    
35,588,560$                                                

Capital Costs - Bells Run Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 284,498 CF

 2.13 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 104.83 CFS

67.75 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 67.75 104.83                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 8

Construction Cost (Swirl / Vortex) 3,968,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 74.52 115.31 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 59 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,744,000$               71,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 104.83 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 231,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 11,550 = ACH x Volume / 60

Construction Cost (Odor Control) 623,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 67.75 Ref: CSO Statistics

Construction Cost (Screening) 3,549,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 74.52 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 135 65
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,654,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 70,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 140,000$                    
33,809,000$                                                

Capital Costs - Bells Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 284,498 CF

 2.13 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 104.83 CFS

67.75 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 67.75 104.83 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 11,300 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 151 OK =(Surf Area x 2)1/2

Width (Ft) 76 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 1.03 137,712

Construction Cost (CSOTF) 16,443,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 67.75 104.83 = Peak Rate
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,917,000$                 68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 104.83 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 207,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 10,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 571,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 67.75 Ref: CSO Statistics

Construction Cost (Screening) 3,549,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 67.75 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 129 62
Passes 5 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,558,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 2.13 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 1.06 = Peak Vol/DW Time

Construction Cost 8,516,560$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 32,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
53,746,560$                                                

Capital Costs - Bells Run Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 284,498 CF

 2.13 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 104.83 CFS

67.75 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 67.75 104.83                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 41 OK =(Surf Area x 2)1/2

Width (Ft) 21 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 12,229,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 74.52 115.31 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 59 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 10,744,000$               71,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 104.83 Ref: Technical Parameters

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 21,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 1,050 = ACH x Volume / 60

Construction Cost (Odor Control) 95,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 67.75 Ref: CSO Statistics

Construction Cost (Screening) 3,549,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 74.52 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 135 65
Passes 5 15.22 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,654,000$                 1,746,000$                 

Construction Cost (Disinfection) 3,400,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 53,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 106,000$                    
43,254,000$                                                

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Bells Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 87

Number of Overflows / Year 1
Peak Volume 284,498 CF

 2.13 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 104.83 CFS

67.75 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 67.75 104.83 Ref: CSO Statistics

Construction Cost (Screening) 3,549,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 67.75 104.83 = Peak Flow x % Req Pump
Force Main Diameter (In) 57 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 9,917,000$                 68,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 104.83 Ref: CSO Statistics

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 21,000 =CFS x 200
Odor Control Flow Rate (CFM) 1,050 = ACH x Volume / 60

Construction Cost (Odor Control) 95,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 67.75 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 129 62
Passes 5 15.26 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,558,000$                 1,634,000$                 

Construction Cost (Disinfection) 3,192,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 30,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 60,000$                      
29,941,000$                                                

Capital Costs - Bells Run Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 138,701 CF

 1.04 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 83.54 CFS

53.99 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 8,300                          Width of Sewershed along Riverline
Peak Flow (CFS) 49.13 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,737,000$                 
Peak Flow (CFS) 98.25 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,600,000$                 
Peak Flow (CFS) 147.38 75% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,311,000$                 
Peak Flow (CFS) 196.50 100% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,131,000$                 

Construction Cost (Consolidation Sewers) 11,779,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 90 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    152,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 152,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 415,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 830,000$                    
12,761,000$                                                

Capital Costs - Bells Run Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 138,701 CF

 1.04 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 83.54 CFS

53.99 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 378 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 56,700,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 164,657 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 329,000$                    
57,029,000$                                                TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - Bells Run Region 
SEWER SEPARATION
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 138,701 CF

 1.04 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 83.54 CFS

53.99 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 1.04 139,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.30 174,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 8 Input by Engineer
Tunnel Volume / Ft length (CF) 50.24                          Ref: Tunnel diameter
Tunnel Length (Ft) 3,463                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 6,607,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.04 1.61 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 7 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,166,000$                 17,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 16.71 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 261,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 13,050 = ACH x Volume / 60

Construction Cost (Odor Control) 685,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 53.99 Ref: CSO Statistics

Construction Cost (Screening) 2,912,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.04 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.52 = Peak Vol/DW Time

Construction Cost 8,251,815$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 259 250 SF / MGD
Land Required - Odor Control (SF) 653 500 SF / 10,000 CFM
Land Required - Screening (SF) 53,989 1,000 SF / MGD
Land Required - Disinfection (SF) 2,000 1,000 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 119,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 238,000$                    
26,301,815$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - Bells Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 138,701 CF

 1.04 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 83.54 CFS

53.99 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.04 139,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.22 164,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 129 = (Vol / SWD * 1.5)1/2

Width (Ft) 86 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.24 166,410 Sufficient Volume
Tank Area (SF) 11,000 = Length x Width

Construction Cost (Storage Tank) 982,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 53.99 83.54 = Peak Rate
Force Main Diameter (In) 51 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,238,000$                 61,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.54 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 246,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 1,230 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 108,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 53.99 Ref: CSO Statistics

Construction Cost (Screening) 2,912,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.04 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.52 = Peak Vol/DW Time

Construction Cost 8,251,815$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 35,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
33,682,815$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Bells Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 138,701 CF

 1.04 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 83.54 CFS

53.99 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 1.04 139,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 1.22 164,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 129 = (Vol / SWD * 1.5)1/2

Width (Ft) 86 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 1.24 166,410 Sufficient Volume
Tank Area (SF) 11,000 = Length x Width

Construction Cost (Storage Tank) 4,109,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 1.04 1.61 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 7 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 1,166,000$                 17,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.54 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 246,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 12,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 654,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 53.99 Ref: CSO Statistics

Construction Cost (Screening) 2,912,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.04 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.52 = Peak Vol/DW Time

Construction Cost 8,251,815$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 35,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 70,000$                      
30,239,815$                                                

Capital Costs - Bells Run Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 138,701 CF

 1.04 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 83.54 CFS

53.99 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 53.99 83.54                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 6

Construction Cost (Swirl / Vortex) 3,454,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 59.39 91.89 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 53 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,897,000$                 63,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.54 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 173,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 8,650 = ACH x Volume / 60

Construction Cost (Odor Control) 496,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 53.99 Ref: CSO Statistics

Construction Cost (Screening) 2,912,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 59.39 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 121 58
Passes 5 15.27 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,432,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 56,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 112,000$                    
30,426,000$                                                

Capital Costs - Bells Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 138,701 CF

 1.04 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 83.54 CFS

53.99 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 53.99 83.54 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 9,000 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 135 OK =(Surf Area x 2)1/2

Width (Ft) 68 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.82 110,160

Construction Cost (CSOTF) 16,403,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 53.99 83.54 = Peak Rate
Force Main Diameter (In) 51 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,238,000$                 61,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.54 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 165,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 8,250 = ACH x Volume / 60 

Construction Cost (Odor Control) 478,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 53.99 Ref: CSO Statistics

Construction Cost (Screening) 2,912,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 53.99 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 115 55
Passes 5 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,347,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 1.04 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.52 = Peak Vol/DW Time

Construction Cost 8,251,815$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 27,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 54,000$                      
50,804,815$                                                

Capital Costs - Bells Run Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 138,701 CF

 1.04 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 83.54 CFS

53.99 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 53.99 83.54                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 640 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 37 OK =(Surf Area x 2)1/2

Width (Ft) 18 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 9,915,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 59.39 91.89 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 53 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,897,000$                 63,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.54 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 16,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 800 = ACH x Volume / 60

Construction Cost (Odor Control) 77,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 53.99 Ref: CSO Statistics

Construction Cost (Screening) 2,912,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 59.39 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 121 58
Passes 5 15.27 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,432,000$                 1,490,000$                 

Construction Cost (Disinfection) 2,922,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 47,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 94,000$                      
37,940,000$                                                

Capital Costs - Bells Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 2
Peak Volume 138,701 CF

 1.04 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 83.54 CFS

53.99 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 53.99 83.54 Ref: CSO Statistics

Construction Cost (Screening) 2,912,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 53.99 83.54 = Peak Flow x % Req Pump
Force Main Diameter (In) 51 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 8,238,000$                 61,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 83.54 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 16,700 =CFS x 200
Odor Control Flow Rate (CFM) 840 = ACH x Volume / 60

Construction Cost (Odor Control) 80,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 53.99 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 115 55
Passes 5 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,347,000$                 1,387,000$                 

Construction Cost (Disinfection) 2,734,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 28,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 56,000$                      
27,141,000$                                                

Capital Costs - Bells Run Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 109,374 CF

 0.82 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 53.35 CFS

34.48 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 8,300                          Width of Sewershed along Riverline
Peak Flow (CFS) 49.13 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,737,000$                 
Peak Flow (CFS) 98.25 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,600,000$                 
Peak Flow (CFS) 147.38 75% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,311,000$                 
Peak Flow (CFS) 196.50 100% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,131,000$                 

Construction Cost (Consolidation Sewers) 11,779,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 90 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    152,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 152,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 415,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 830,000$                    
12,761,000$                                                

Capital Costs - Bells Run Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 109,374 CF

 0.82 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 53.35 CFS

34.48 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 378 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 56,700,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 164,657 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 329,000$                    
57,029,000$                                                

Capital Costs - Bells Run Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST

SW-E-0061.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 109,374 CF

 0.82 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 53.35 CFS

34.48 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.82 109,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 1.02 136,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 3,536                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 6,204,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.82 1.27 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 6 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 980,000$                    16,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 10.67 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 204,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 10,200 = ACH x Volume / 60

Construction Cost (Odor Control) 565,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 34.48 Ref: CSO Statistics

Construction Cost (Screening) 2,009,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.82 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.41 = Peak Vol/DW Time

Construction Cost 8,198,568$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 205 250 SF / MGD
Land Required - Odor Control (SF) 510 500 SF / 10,000 CFM
Land Required - Screening (SF) 34,477 1,000 SF / MGD
Land Required - Disinfection (SF) 2,000 1,000 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 100,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 200,000$                    
24,597,568$                                                TOTAL CAPITAL COST

Capital Costs - Bells Run Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 109,374 CF

 0.82 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 53.35 CFS

34.48 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.82 109,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.96 128,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 114 = (Vol / SWD * 1.5)1/2

Width (Ft) 76 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.97 129,960 Sufficient Volume
Tank Area (SF) 9,000 = Length x Width

Construction Cost (Storage Tank) 758,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 34.48 53.35 = Peak Rate
Force Main Diameter (In) 40 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,858,000$                 48,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 53.35 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 192,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 960 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 89,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 34.48 Ref: CSO Statistics

Construction Cost (Screening) 2,009,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.82 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.41 = Peak Vol/DW Time

Construction Cost 8,198,568$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 31,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
30,082,568$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - Bells Run Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 109,374 CF

 0.82 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 53.35 CFS

34.48 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.82 109,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.96 128,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 114 = (Vol / SWD * 1.5)1/2

Width (Ft) 76 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.97 129,960 Sufficient Volume
Tank Area (SF) 9,000 = Length x Width

Construction Cost (Storage Tank) 3,434,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.82 1.27 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 6 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.4 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 980,000$                    16,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 53.35 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 192,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,600 = ACH x Volume / 60 

Construction Cost (Odor Control) 539,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 34.48 Ref: CSO Statistics

Construction Cost (Screening) 2,009,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.82 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.41 = Peak Vol/DW Time

Construction Cost 8,198,568$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 31,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 62,000$                      
28,298,568$                                                

Capital Costs - Bells Run Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 109,374 CF

 0.82 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 53.35 CFS

34.48 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 34.48 53.35                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 4

Construction Cost (Swirl / Vortex) 2,626,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 37.92 58.68 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 42 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 6,278,000$                 51,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 53.35 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 115,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 5,750 = ACH x Volume / 60

Construction Cost (Odor Control) 361,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 34.48 Ref: CSO Statistics

Construction Cost (Screening) 2,009,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 37.92 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 97 46
Passes 3 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,077,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 36,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 72,000$                      
25,534,000$                                                

Capital Costs - Bells Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 109,374 CF

 0.82 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 53.35 CFS

34.48 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 34.48 53.35 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 5,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 109 OK =(Surf Area x 2)1/2

Width (Ft) 54 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.53 70,632

Construction Cost (CSOTF) 16,373,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 34.48 53.35 = Peak Rate
Force Main Diameter (In) 40 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,858,000$                 48,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 53.35 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 106,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 5,300 = ACH x Volume / 60 

Construction Cost (Odor Control) 338,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 34.48 Ref: CSO Statistics

Construction Cost (Screening) 2,009,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 34.48 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 92 44
Passes 3 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 1,016,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.82 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.41 = Peak Vol/DW Time

Construction Cost 8,198,568$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 19,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 38,000$                      
46,938,568$                                                

Capital Costs - Bells Run Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 109,374 CF

 0.82 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 53.35 CFS

34.48 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 34.48 53.35                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 410 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 30 OK =(Surf Area x 2)1/2

Width (Ft) 15 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 6,699,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 37.92 58.68 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 42 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 6,278,000$                 51,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 53.35 Ref: Technical Parameters

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 11,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 550 = ACH x Volume / 60

Construction Cost (Odor Control) 57,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 34.48 Ref: CSO Statistics

Construction Cost (Screening) 2,009,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 37.92 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 97 46
Passes 3 15.21 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,077,000$                 951,000$                    

Construction Cost (Disinfection) 2,028,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 38,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 76,000$                      
30,258,000$                                                

Capital Costs - Bells Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 4
Peak Volume 109,374 CF

 0.82 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 53.35 CFS

34.48 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 34.48 53.35 Ref: CSO Statistics

Construction Cost (Screening) 2,009,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 34.48 53.35 = Peak Flow x % Req Pump
Force Main Diameter (In) 40 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 5,858,000$                 48,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 53.35 Ref: CSO Statistics

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 10,700 =CFS x 200
Odor Control Flow Rate (CFM) 540 = ACH x Volume / 60

Construction Cost (Odor Control) 56,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 34.48 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 92 44
Passes 3 15.18 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 1,016,000$                 888,000$                    

Construction Cost (Disinfection) 1,904,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 26,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 52,000$                      
22,987,000$                                                

Capital Costs - Bells Run Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 84,255 CF

 0.63 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 33.67 CFS

21.76 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 8,300                          Width of Sewershed along Riverline
Peak Flow (CFS) 49.13 25% of Peak Flow Rate

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 1,737,000$                 
Peak Flow (CFS) 98.25 50% of Peak Flow Rate

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,600,000$                 
Peak Flow (CFS) 147.38 75% of Peak Flow Rate

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,311,000$                 
Peak Flow (CFS) 196.50 100% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 2,075                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 4,131,000$                 

Construction Cost (Consolidation Sewers) 11,779,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 90 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    152,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 152,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 415,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 830,000$                    
12,761,000$                                                

Capital Costs - Bells Run Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 84,255 CF

 0.63 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 33.67 CFS

21.76 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 378 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 56,700,000$               
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 164,657 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 329,000$                    
57,029,000$                                                

Capital Costs - Bells Run Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 84,255 CF

 0.63 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 33.67 CFS

21.76 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 0.63 84,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 0.79 105,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 7 Input by Engineer
Tunnel Volume / Ft length (CF) 38.47                          Ref: Tunnel diameter
Tunnel Length (Ft) 2,730                          No - 3000ft Min = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 4,790,000$                 OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.63 0.98 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 5 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 7.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 820,000$                    15,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 6.73 Peak Flow / # drop shaft

Diameter (In) 36

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 158,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 7,900 = ACH x Volume / 60

Construction Cost (Odor Control) 462,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 21.76 Ref: CSO Statistics

Construction Cost (Screening) 1,420,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.63 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.32 = Peak Vol/DW Time

Construction Cost 8,152,961$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 158 250 SF / MGD
Land Required - Odor Control (SF) 395 500 SF / 10,000 CFM
Land Required - Screening (SF) 21,761 1,000 SF / MGD
Land Required - Disinfection (SF) 2,000 1,000 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 87,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 174,000$                    
22,258,961$                                                

Capital Costs - Bells Run Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 84,255 CF

 0.63 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 33.67 CFS

21.76 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.63 84,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.74 99,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 100 = (Vol / SWD * 1.5)1/2

Width (Ft) 67 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.75 100,500 Sufficient Volume
Tank Area (SF) 7,000 = Length x Width

Construction Cost (Storage Tank) 570,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 21.76 33.67 = Peak Rate
Force Main Diameter (In) 32 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,306,000$                 40,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 33.67 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 149,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 750 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 73,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 21.76 Ref: CSO Statistics

Construction Cost (Screening) 1,420,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.63 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.32 = Peak Vol/DW Time

Construction Cost 8,152,961$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 29,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
27,679,961$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - Bells Run Region 
SURFACE STORAGE TANK
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 84,255 CF

 0.63 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 33.67 CFS

21.76 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 0.63 84,000                        Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 0.74 99,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 100 = (Vol / SWD * 1.5)1/2

Width (Ft) 67 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 0.75 100,500 Sufficient Volume
Tank Area (SF) 7,000 = Length x Width

Construction Cost (Storage Tank) 2,855,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 0.63 0.98 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 5 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 7.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 820,000$                    15,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 33.67 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 149,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 442,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 21.76 Ref: CSO Statistics

Construction Cost (Screening) 1,420,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.63 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.32 = Peak Vol/DW Time

Construction Cost 8,152,961$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 29,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 58,000$                      
26,822,961$                                                

Capital Costs - Bells Run Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 84,255 CF

 0.63 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 33.67 CFS

21.76 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 21.76 33.67                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 3

Construction Cost (Swirl / Vortex) 1,982,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 23.94 37.04 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 34 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,572,000$                 42,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 33.67 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 87,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 4,350 = ACH x Volume / 60

Construction Cost (Odor Control) 290,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 21.76 Ref: CSO Statistics

Construction Cost (Screening) 1,420,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 23.94 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 77 37
Passes 3 15.38 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 821,000$                    

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 23,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 46,000$                      
22,233,000$                                                

Capital Costs - Bells Run Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 84,255 CF

 0.63 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 33.67 CFS

21.76 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 21.76 33.67 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 87 OK =(Surf Area x 2)1/2

Width (Ft) 44 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 0.34 45,936

Construction Cost (CSOTF) 16,371,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 21.76 33.67 = Peak Rate
Force Main Diameter (In) 32 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,306,000$                 40,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 33.67 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 69,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 3,450 = ACH x Volume / 60 

Construction Cost (Odor Control) 242,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 21.76 Ref: CSO Statistics

Construction Cost (Screening) 1,420,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 21.76 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 74 35
Passes 3 15.38 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 779,000$                    

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 0.63 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 0.32 = Peak Vol/DW Time

Construction Cost 8,152,961$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 14,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 28,000$                      
44,398,961$                                                

Capital Costs - Bells Run Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 84,255 CF

 0.63 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 33.67 CFS

21.76 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 21.76 33.67                          Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 260 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 24 OK =(Surf Area x 2)1/2

Width (Ft) 12 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 4,643,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 23.94 37.04 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 34 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,572,000$                 42,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 33.67 Ref: Technical Parameters

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 7,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 350 = ACH x Volume / 60

Construction Cost (Odor Control) 40,000$                      
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 21.76 Ref: CSO Statistics

Construction Cost (Screening) 1,420,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 23.94 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 77 37
Passes 3 15.38 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 821,000$                    700,000$                    

Construction Cost (Disinfection) 1,521,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 32,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 64,000$                      
25,362,000$                                                

Capital Costs - Bells Run Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 87

Number of Overflows / Year 6
Peak Volume 84,255 CF

 0.63 MG
Total Volume 2,647,201 CF

 19.80 MG
Peak Rate 33.67 CFS

21.76 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 21.76 33.67 Ref: CSO Statistics

Construction Cost (Screening) 1,420,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 21.76 33.67 = Peak Flow x % Req Pump
Force Main Diameter (In) 32 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,306,000$                 40,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 33.67 Ref: CSO Statistics

Diameter (In) 48

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            12,761,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,700 =CFS x 200
Odor Control Flow Rate (CFM) 340 = ACH x Volume / 60

Construction Cost (Odor Control) 39,000$                      
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 21.76 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 74 35
Passes 3 15.38 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 779,000$                    660,000$                    

Construction Cost (Disinfection) 1,439,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 25,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 50,000$                      
20,354,000$                                                

Capital Costs - Bells Run Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

Bells Run Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 3.55 $43,815 20 10.910 $478,024
Length (ft) 3593
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 126.99 $20,906 20 10.910 $228,084
Odor Control O&M Capacity (cfm) 44,500 $155,750 20 10.910 $1,699,223
Reserve / Replace 10% Gravity / 15% Pump $30,055

Total Annual O&M $387,000 Total PW O&M $4,844,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 126.99 $478,219 20 10.910 $5,217,339

No. Events / Yr 87
Const Cost ($) $3,750,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 127 $20,906 20 10.910 $228,084
Odor Control O&M Capacity (cfm) 4,190 $14,665 20 10.910 $159,994
Reserve / Replace 10% Gravity / 15% Pump $87,830

Total Annual O&M $577,000 Total PW O&M $6,603,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 3.55 $43,815 20 10.910 $478,024

No. Events / Yr 87
Const Cost ($) $11,844,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 127 $20,906 20 10.910 $228,084
Odor Control O&M Capacity (cfm) 41,850 $146,475 20 10.910 $1,598,033
Reserve / Replace 10% Gravity / 15% Pump $29,826

Total Annual O&M $295,000 Total PW O&M $3,537,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$16,652

$909,972

Tank O&M $83,063

Tunnel Storage

Tank O&M $62,828 14.48450

Tunnel Maintenance $1,150 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $1,203,04850

SW-E-0061.pdf



Operation and Maintenance Costs

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 126.99 $478,219 20 10.910 $5,217,339
Sed. Basin O&M Flow Rate (mgd) 126.99 $14,287 50 14.484 $206,925
Screening O&M Flow Rate (mgd) 126.99 $20,906 20 10.910 $228,084
Disinfection O&M Flow Rate (mgd) 126.99 $307,547 20 10.910 $3,355,318
Odor Control O&M Capacity (cfm) 19,200.00 $67,200 20 10.910 $733,148
Reserve / Replace 10% Gravity / 15% Pump $95,705

Total Annual O&M $889,000 Total PW O&M $9,837,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 139.69 $509,661 20 10.910 $5,560,368
HREP O&M Flow Rate (mgd) 126.99 $402,200 20 10.910 $4,387,979
Screening O&M Flow Rate (mgd) 126.99 $20,906 20 10.910 $228,084
Disinfection O&M Flow Rate (mgd) 139.69 $325,933 20 10.910 $3,555,905
Odor Control O&M Capacity (cfm) 1,900.00 $6,650 20 10.910 $72,551
Reserve / Replace 10% Gravity / 15% Pump $161,731

Total Annual O&M $1,266,000 Total PW O&M $13,967,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 139.69 $509,661 20 10.910 $5,560,368
Swirl / Vortex O&M Flow Rate (mgd) 126.99 $14,287 20 10.910 $155,869
Screening O&M Flow Rate (mgd) 126.99 $20,906 20 10.910 $228,084
Disinfection O&M Flow Rate (mgd) 139.69 $325,933 20 10.910 $3,555,905
Odor Control O&M Capacity (cfm) 20,200.00 $70,700 20 10.910 $771,333
Reserve / Replace 10% Gravity / 15% Pump $110,327

Total Annual O&M $942,000 Total PW O&M $10,382,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 126.99 $478,219 20 10.910 $5,217,339
Screening O&M Flow Rate (mgd) 126.99 $20,906 20 10.910 $228,084
Disinfection O&M Flow Rate (mgd) 126.99 $307,547 20 10.910 $3,355,318
Odor Control O&M Capacity (cfm) 1,970.00 $6,895 20 10.910 $75,224
Reserve / Replace 10% Gravity / 15% Pump $93,607

Total Annual O&M $814,000 Total PW O&M $8,970,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 2.13 $31,132 20 10.910 $339,652

Length (ft) 3420
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 67.75 $13,889 20 10.910 $151,531
Odor Control O&M Capacity (cfm) 26,650 $93,275 20 10.910 $1,017,625
Reserve / Replace 10% Gravity / 15% Pump $19,981

Total Annual O&M $305,000 Total PW O&M $3,936,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 67.75 $314,279 20 10.910 $3,428,762

No. Events / Yr 87
Const Cost ($) $2,148,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 68 $13,889 20 10.910 $151,531
Odor Control O&M Capacity (cfm) 2,510 $8,785 20 10.910 $95,844
Reserve / Replace 10% Gravity / 15% Pump $50,626

Total Annual O&M $396,000 Total PW O&M $4,579,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 2.13 $31,132 20 10.910 $339,652

No. Events / Yr 87
Const Cost ($) $7,468,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 68 $13,889 20 10.910 $151,531
Odor Control O&M Capacity (cfm) 25,050 $87,675 20 10.910 $956,529
Reserve / Replace 10% Gravity / 15% Pump $19,826

Total Annual O&M $205,000 Total PW O&M $2,512,000

14.484 $851,965

14.484 $1,044,597

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,094 50 14.484 $15,849

Tank O&M

Tank O&M $72,123

Tunnel Storage

Surface Storage Tank

50

$58,823 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 67.75 $314,279 20 10.910 $3,428,762
Sed. Basin O&M Flow Rate (mgd) 67.75 $7,622 50 14.484 $110,391
Screening O&M Flow Rate (mgd) 67.75 $13,889 20 10.910 $151,531
Disinfection O&M Flow Rate (mgd) 67.75 $209,736 20 10.910 $2,288,204
Odor Control O&M Capacity (cfm) 10,350.00 $36,225 20 10.910 $395,213
Reserve / Replace 10% Gravity / 15% Pump $55,906

Total Annual O&M $582,000 Total PW O&M $6,430,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 74.52 $334,942 20 10.910 $3,654,196
HREP O&M Flow Rate (mgd) 67.75 $277,946 20 10.910 $3,032,378
Screening O&M Flow Rate (mgd) 67.75 $13,889 20 10.910 $151,531
Disinfection O&M Flow Rate (mgd) 74.52 $222,274 20 10.910 $2,424,996
Odor Control O&M Capacity (cfm) 1,050.00 $3,675 20 10.910 $40,094
Reserve / Replace 10% Gravity / 15% Pump $91,509

Total Annual O&M $853,000 Total PW O&M $9,395,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 74.52 $334,942 20 10.910 $3,654,196
Swirl / Vortex O&M Flow Rate (mgd) 67.75 $7,622 20 10.910 $83,153
Screening O&M Flow Rate (mgd) 67.75 $13,889 20 10.910 $151,531
Disinfection O&M Flow Rate (mgd) 74.52 $222,274 20 10.910 $2,424,996
Odor Control O&M Capacity (cfm) 11,550.00 $40,425 20 10.910 $441,034
Reserve / Replace 10% Gravity / 15% Pump $65,079

Total Annual O&M $620,000 Total PW O&M $6,820,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 67.75 $314,279 20 10.910 $3,428,762
Screening O&M Flow Rate (mgd) 67.75 $13,889 20 10.910 $151,531
Disinfection O&M Flow Rate (mgd) 67.75 $209,736 20 10.910 $2,288,204
Odor Control O&M Capacity (cfm) 1,050.00 $3,675 20 10.910 $40,094
Reserve / Replace 10% Gravity / 15% Pump $54,611

Total Annual O&M $542,000 Total PW O&M $5,963,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.04 $19,265 20 10.910 $210,178

Length (ft) 3463
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 53.99 $12,443 20 10.910 $135,752
Odor Control O&M Capacity (cfm) 13,050 $45,675 20 10.910 $498,311
Reserve / Replace 10% Gravity / 15% Pump $14,541

Total Annual O&M $244,000 Total PW O&M $3,266,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 53.99 $270,050 20 10.910 $2,946,230

No. Events / Yr 87
Const Cost ($) $982,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 54 $12,443 20 10.910 $135,752
Odor Control O&M Capacity (cfm) 1,230 $4,305 20 10.910 $46,967
Reserve / Replace 10% Gravity / 15% Pump $41,825

Total Annual O&M $343,000 Total PW O&M $3,981,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 1.04 $19,265 20 10.910 $210,178

No. Events / Yr 87
Const Cost ($) $4,109,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 54 $12,443 20 10.910 $135,752
Odor Control O&M Capacity (cfm) 12,300 $43,050 20 10.910 $469,673
Reserve / Replace 10% Gravity / 15% Pump $14,457

Total Annual O&M $139,000 Total PW O&M $1,753,000

$809,746

$922,971

Tank O&M $55,908 50

Tank O&M $63,725 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,108 50 14.484 $16,052

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 53.99 $270,050 20 10.910 $2,946,230
Sed. Basin O&M Flow Rate (mgd) 53.99 $6,074 50 14.484 $87,971
Screening O&M Flow Rate (mgd) 53.99 $12,443 20 10.910 $135,752
Disinfection O&M Flow Rate (mgd) 53.99 $182,645 20 10.910 $1,992,651
Odor Control O&M Capacity (cfm) 8,250.00 $28,875 20 10.910 $315,024
Reserve / Replace 10% Gravity / 15% Pump $46,496

Total Annual O&M $501,000 Total PW O&M $5,524,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 59.39 $287,805 20 10.910 $3,139,938
HREP O&M Flow Rate (mgd) 53.99 $243,208 20 10.910 $2,653,384
Screening O&M Flow Rate (mgd) 53.99 $12,443 20 10.910 $135,752
Disinfection O&M Flow Rate (mgd) 59.39 $193,564 20 10.910 $2,111,775
Odor Control O&M Capacity (cfm) 800.00 $2,800 20 10.910 $30,548
Reserve / Replace 10% Gravity / 15% Pump $75,294

Total Annual O&M $740,000 Total PW O&M $8,147,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 59.39 $287,805 20 10.910 $3,139,938
Swirl / Vortex O&M Flow Rate (mgd) 53.99 $6,074 20 10.910 $66,265
Screening O&M Flow Rate (mgd) 53.99 $12,443 20 10.910 $135,752
Disinfection O&M Flow Rate (mgd) 59.39 $193,564 20 10.910 $2,111,775
Odor Control O&M Capacity (cfm) 8,650.00 $30,275 20 10.910 $330,298
Reserve / Replace 10% Gravity / 15% Pump $54,162

Total Annual O&M $531,000 Total PW O&M $5,838,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 53.99 $270,050 20 10.910 $2,946,230
Screening O&M Flow Rate (mgd) 53.99 $12,443 20 10.910 $135,752
Disinfection O&M Flow Rate (mgd) 53.99 $182,645 20 10.910 $1,992,651
Odor Control O&M Capacity (cfm) 840.00 $2,940 20 10.910 $32,075
Reserve / Replace 10% Gravity / 15% Pump $45,413

Total Annual O&M $469,000 Total PW O&M $5,152,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 0.82 $16,438 20 10.910 $179,335

Length (ft) 3536
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 34.48 $10,510 20 10.910 $114,668
Odor Control O&M Capacity (cfm) 10,200 $35,700 20 10.910 $389,485
Reserve / Replace 10% Gravity / 15% Pump $11,000

Total Annual O&M $229,000 Total PW O&M $3,102,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 34.48 $200,129 20 10.910 $2,183,396

No. Events / Yr 87
Const Cost ($) $758,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 34 $10,510 20 10.910 $114,668
Odor Control O&M Capacity (cfm) 960 $3,360 20 10.910 $36,657
Reserve / Replace 10% Gravity / 15% Pump $29,607

Total Annual O&M $270,000 Total PW O&M $3,166,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 0.82 $16,438 20 10.910 $179,335

No. Events / Yr 87
Const Cost ($) $3,434,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 34 $10,510 20 10.910 $114,668
Odor Control O&M Capacity (cfm) 9,600 $33,600 20 10.910 $366,574
Reserve / Replace 10% Gravity / 15% Pump $10,929

Total Annual O&M $123,000 Total PW O&M $1,570,000

Tank O&M $62,038

Surface Storage Tank

50

$801,635

14.484 $898,530

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,131 50 14.484 $16,387

14.484Tank O&M $55,348

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 34.48 $200,129 20 10.910 $2,183,396
Sed. Basin O&M Flow Rate (mgd) 34.48 $3,879 50 14.484 $56,177
Screening O&M Flow Rate (mgd) 34.48 $10,510 20 10.910 $114,668
Disinfection O&M Flow Rate (mgd) 34.48 $138,978 20 10.910 $1,516,246
Odor Control O&M Capacity (cfm) 5,300.00 $18,550 20 10.910 $202,379
Reserve / Replace 10% Gravity / 15% Pump $33,048

Total Annual O&M $373,000 Total PW O&M $4,106,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 37.92 $213,287 20 10.910 $2,326,950
HREP O&M Flow Rate (mgd) 34.48 $186,821 20 10.910 $2,038,209
Screening O&M Flow Rate (mgd) 34.48 $10,510 20 10.910 $114,668
Disinfection O&M Flow Rate (mgd) 37.92 $147,287 20 10.910 $1,606,890
Odor Control O&M Capacity (cfm) 550.00 $1,925 20 10.910 $21,002
Reserve / Replace 10% Gravity / 15% Pump $52,384

Total Annual O&M $560,000 Total PW O&M $6,160,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 37.92 $213,287 20 10.910 $2,326,950
Swirl / Vortex O&M Flow Rate (mgd) 34.48 $3,879 20 10.910 $42,316
Screening O&M Flow Rate (mgd) 34.48 $10,510 20 10.910 $114,668
Disinfection O&M Flow Rate (mgd) 37.92 $147,287 20 10.910 $1,606,890
Odor Control O&M Capacity (cfm) 5,750.00 $20,125 20 10.910 $219,563
Reserve / Replace 10% Gravity / 15% Pump $38,561

Total Annual O&M $396,000 Total PW O&M $4,349,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 34.48 $200,129 20 10.910 $2,183,396
Screening O&M Flow Rate (mgd) 34.48 $10,510 20 10.910 $114,668
Disinfection O&M Flow Rate (mgd) 34.48 $138,978 20 10.910 $1,516,246
Odor Control O&M Capacity (cfm) 540.00 $1,890 20 10.910 $20,620
Reserve / Replace 10% Gravity / 15% Pump $32,281

Total Annual O&M $352,000 Total PW O&M $3,867,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 0.63 $13,808 20 10.910 $150,645

Length (ft) 2730
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 21.76 $9,326 20 10.910 $101,744
Odor Control O&M Capacity (cfm) 7,900 $27,650 20 10.910 $301,660
Reserve / Replace 10% Gravity / 15% Pump $8,465

Total Annual O&M $217,000 Total PW O&M $2,967,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 21.76 $147,159 20 10.910 $1,605,496

No. Events / Yr 87
Const Cost ($) $570,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 22 $9,326 20 10.910 $101,744
Odor Control O&M Capacity (cfm) 750 $2,625 20 10.910 $28,639
Reserve / Replace 10% Gravity / 15% Pump $21,629

Total Annual O&M $214,000 Total PW O&M $2,552,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 0.63 $13,808 20 10.910 $150,645

No. Events / Yr 87
Const Cost ($) $2,855,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 22 $9,326 20 10.910 $101,744
Odor Control O&M Capacity (cfm) 7,450 $26,075 20 10.910 $284,477
Reserve / Replace 10% Gravity / 15% Pump $8,410

Total Annual O&M $110,000 Total PW O&M $1,423,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $874 50 14.484 $12,652

$877,565

Tank O&M $54,878

50

14.484 $794,82850

Tank O&M $60,590 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank
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Operation and Maintenance Costs

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 21.76 $147,159 20 10.910 $1,605,496
Sed. Basin O&M Flow Rate (mgd) 21.76 $2,448 50 14.484 $35,457
Screening O&M Flow Rate (mgd) 21.76 $9,326 20 10.910 $101,744
Disinfection O&M Flow Rate (mgd) 21.76 $105,002 20 10.910 $1,145,560
Odor Control O&M Capacity (cfm) 3,450.00 $12,075 20 10.910 $131,738
Reserve / Replace 10% Gravity / 15% Pump $24,208

Total Annual O&M $277,000 Total PW O&M $3,044,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 23.94 $156,834 20 10.910 $1,711,054
HREP O&M Flow Rate (mgd) 21.76 $142,525 20 10.910 $1,554,940
Screening O&M Flow Rate (mgd) 21.76 $9,326 20 10.910 $101,744
Disinfection O&M Flow Rate (mgd) 23.94 $111,279 20 10.910 $1,214,044
Odor Control O&M Capacity (cfm) 350.00 $1,225 20 10.910 $13,365
Reserve / Replace 10% Gravity / 15% Pump $37,487

Total Annual O&M $422,000 Total PW O&M $4,633,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 23.94 $156,834 20 10.910 $1,711,054
Swirl / Vortex O&M Flow Rate (mgd) 21.76 $2,448 20 10.910 $26,708
Screening O&M Flow Rate (mgd) 21.76 $9,326 20 10.910 $101,744
Disinfection O&M Flow Rate (mgd) 23.94 $111,279 20 10.910 $1,214,044
Odor Control O&M Capacity (cfm) 4,350.00 $15,225 20 10.910 $166,104
Reserve / Replace 10% Gravity / 15% Pump $28,234

Total Annual O&M $296,000 Total PW O&M $3,248,000

Bells Run Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 21.76 $147,159 20 10.910 $1,605,496
Screening O&M Flow Rate (mgd) 21.76 $9,326 20 10.910 $101,744
Disinfection O&M Flow Rate (mgd) 21.76 $105,002 20 10.910 $1,145,560
Odor Control O&M Capacity (cfm) 340.00 $1,190 20 10.910 $12,983
Reserve / Replace 10% Gravity / 15% Pump $23,656

Total Annual O&M $263,000 Total PW O&M $2,889,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0061.pdf



Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $57.1 $57,068,000 $0
1 $57.1 $57,068,000 $0
2 $57.1 $57,068,000 $0
4 $57.1 $57,068,000 $0
6 $57.1 $57,068,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $47.4 $43,908,631 $3,537,000
1 $38.1 $35,588,560 $2,512,000
2 $32.0 $30,239,815 $1,753,000
4 $29.9 $28,298,568 $1,570,000
6 $28.2 $26,822,961 $1,423,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $42.4 $37,561,631 $4,844,000
1 $34.4 $30,449,560 $3,936,000
2 $29.6 $26,301,815 $3,266,000
4 $27.7 $24,597,568 $3,102,000
6 $25.2 $22,258,961 $2,967,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $56.2 $49,627,631 $6,603,000
1 $42.1 $37,548,560 $4,579,000
2 $37.7 $33,682,815 $3,981,000
4 $33.2 $30,082,568 $3,166,000
6 $30.2 $27,679,961 $2,552,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $57.9 $47,551,000 $10,382,000
1 $40.6 $33,809,000 $6,820,000
2 $36.3 $30,426,000 $5,838,000
4 $29.9 $25,534,000 $4,349,000
6 $25.5 $22,233,000 $3,248,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $80.4 $66,469,000 $13,967,000
1 $52.6 $43,254,000 $9,395,000
2 $46.1 $37,940,000 $8,147,000
4 $36.4 $30,258,000 $6,160,000
6 $30.0 $25,362,000 $4,633,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $75.0 $65,135,540 $9,837,000
1 $60.2 $53,746,560 $6,430,000
2 $56.3 $50,804,815 $5,524,000
4 $51.0 $46,938,568 $4,106,000
6 $47.4 $44,398,961 $3,044,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $50.9 $41,891,000 $8,970,000
1 $35.9 $29,941,000 $5,963,000
2 $32.3 $27,141,000 $5,152,000
4 $26.9 $22,987,000 $3,867,000
6 $23.2 $20,354,000 $2,889,000
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Cost Summary

Figure 3 – Bells Run Sewershed Alternative Costs
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Exceedance Summary

Region Name Bells Run Results Summary

Structures within Region Number of Events: 87
Model ID Bells Run.1 Peak Volume: 474,487 ft3

Structure Type Regional 3.55 MG
PWSA Sewershed N/A Total Volume: 2,647,201 ft3

Stream of Discharge Ohio River 19.80 MG
NPDES Permit Number N/A Peak Rate: 196.50 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:16 3629 1/5/2005 14:45 474487.09 3549.401 0 14.64 16

6/11/2005 17:15 109 6/11/2005 17:45 284497.53 2128.184 1 196.50 0

7/26/2005 19:30 80 7/26/2005 20:00 138701.07 1037.553 2 104.83 1

1/11/2005 7:45 1769 1/12/2005 1:30 111299.13 832.573 3 9.44 26

8/20/2005 18:15 124 8/20/2005 18:30 109374.37 818.175 4 65.93 3

5/13/2005 22:30 685 5/13/2005 22:45 99329.21 743.032 5 33.67 6

11/29/2005 1:40 1010 11/29/2005 6:55 84254.89 630.269 6 10.92 23

11/14/2005 21:32 605 11/15/2005 3:45 83911.73 627.702 7 12.47 19

5/14/2005 16:00 578 5/14/2005 16:15 82535.66 617.408 8 83.54 2

7/15/2005 17:30 79 7/15/2005 17:45 68325.75 511.111 9 30.20 8

2/14/2005 5:05 1069 2/14/2005 19:45 65907.25 493.019 10 6.88 31

7/5/2005 16:15 128 7/5/2005 16:45 65697.44 491.450 11 30.67 7

3/28/2005 8:45 825 3/28/2005 19:00 64201.70 480.261 12 5.84 37

1/3/2005 4:27 1324 1/3/2005 13:45 62411.76 466.871 13 5.07 40

4/22/2005 15:50 1218 4/23/2005 3:45 61040.54 456.614 14 19.47 14

10/24/2005 11:34 2058 10/25/2005 2:15 59964.20 448.562 15 4.71 42

9/29/2005 5:10 117 9/29/2005 5:45 59637.60 446.119 16 53.35 4

4/1/2005 19:15 1343 4/2/2005 6:30 53659.74 401.402 17 9.79 24

7/21/2005 14:15 81 7/21/2005 14:45 49057.00 366.971 18 40.94 5

8/29/2005 9:00 425 8/29/2005 9:15 40059.71 299.667 19 13.86 17

1/13/2005 22:40 284 1/14/2005 2:15 38993.40 291.690 20 9.31 27

1/8/2005 1:00 697 1/8/2005 5:15 36061.73 269.760 21 9.76 25

11/9/2005 19:15 52 11/9/2005 19:45 32068.63 239.889 22 27.91 10

5/11/2005 22:30 110 5/11/2005 22:45 30938.56 231.436 23 20.67 12

5/23/2005 16:15 78 5/23/2005 16:30 24939.48 186.560 24 30.05 9

12/15/2005 9:45 662 12/15/2005 14:00 24410.11 182.600 25 12.52 18

2/20/2005 15:26 685 2/20/2005 20:30 23490.18 175.718 26 8.28 30

3/23/2005 2:25 716 3/23/2005 12:30 22425.83 167.756 27 3.74 46

5/28/2005 8:15 108 5/28/2005 9:00 21533.88 161.084 28 6.14 35

7/17/2005 16:00 54 7/17/2005 16:30 18526.15 138.585 29 15.68 15

7/25/2005 13:15 53 7/25/2005 13:30 16887.61 126.328 30 26.92 11

10/7/2005 7:05 387 10/7/2005 10:45 15768.11 117.953 31 5.35 39

2/9/2005 14:51 142 2/9/2005 16:45 13811.91 103.320 32 8.59 29

CSO 039K001, CSO 068H001, CSO 068H002, 
CSO 039E001, CSO 039J001

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

10/21/2005 18:40 209 10/21/2005 19:15 13440.54 100.542 33 4.37 44

6/28/2005 18:00 70 6/28/2005 18:15 12222.18 91.428 34 19.99 13

9/26/2005 6:10 274 9/26/2005 9:30 11816.48 88.393 35 5.77 38

10/22/2005 15:36 158 10/22/2005 16:30 10493.35 78.496 36 3.77 45

8/27/2005 15:01 47 8/27/2005 15:30 10438.71 78.087 37 10.93 22

11/16/2005 4:00 382 11/16/2005 4:15 10397.88 77.781 38 12.25 20

4/30/2005 4:25 154 4/30/2005 4:45 9663.20 72.286 39 2.75 48

10/22/2005 6:20 85 10/22/2005 7:00 9265.36 69.310 40 5.91 36

8/26/2005 20:45 53 8/26/2005 21:00 8855.87 66.246 41 11.88 21

5/7/2005 12:01 106 5/7/2005 13:30 8326.14 62.284 42 6.41 34

4/20/2005 19:30 256 4/20/2005 21:30 7903.73 59.124 43 4.98 41

5/20/2005 6:30 332 5/20/2005 7:45 7580.53 56.706 44 1.91 53

11/1/2005 14:45 190 11/1/2005 16:30 7311.54 54.694 45 1.83 54

5/28/2005 17:00 106 5/28/2005 17:30 7213.25 53.959 46 6.47 33

11/9/2005 4:15 44 11/9/2005 4:30 6408.91 47.942 47 9.01 28

10/21/2005 7:15 98 10/21/2005 7:30 6288.55 47.041 48 6.84 32

12/25/2005 10:40 174 12/25/2005 12:45 5457.62 40.826 49 2.10 51

8/8/2005 8:30 53 8/8/2005 8:45 5143.50 38.476 50 4.38 43

2/16/2005 7:00 92 2/16/2005 8:15 4849.26 36.275 51 2.69 49

3/27/2005 16:45 89 3/27/2005 17:00 4700.16 35.160 52 3.48 47

4/26/2005 23:15 162 4/27/2005 0:30 3558.80 26.622 53 1.33 58

5/30/2005 19:15 57 5/30/2005 19:30 3134.47 23.447 54 2.60 50

6/14/2005 18:46 68 6/14/2005 19:00 3005.17 22.480 55 2.07 52

6/3/2005 8:35 71 6/3/2005 9:00 2538.75 18.991 56 1.28 59

1/30/2005 1:25 699 1/30/2005 11:15 2250.97 16.838 57 0.66 62

3/20/2005 3:40 299 3/20/2005 7:15 2224.59 16.641 58 1.46 56

3/7/2005 22:10 370 3/8/2005 0:05 2132.02 15.949 59 0.28 74

7/12/2005 19:37 42 7/12/2005 19:55 2129.33 15.928 60 1.75 55

8/5/2005 10:55 59 8/5/2005 11:25 2094.31 15.666 61 1.00 60

4/3/2005 1:01 308 4/3/2005 2:00 2086.25 15.606 62 0.58 66

4/24/2005 14:43 935 4/24/2005 23:30 1894.08 14.169 63 0.27 76

11/8/2005 11:10 254 11/8/2005 15:00 1851.51 13.850 64 0.79 61

12/26/2005 4:40 433 12/26/2005 6:30 1514.75 11.331 65 0.27 75

1/22/2005 9:46 128 1/22/2005 11:15 1448.15 10.833 66 0.65 63

11/24/2005 7:50 257 11/24/2005 11:15 1285.28 9.615 67 0.30 71

10/24/2005 1:41 117 10/24/2005 3:00 1264.32 9.458 68 0.37 70

11/23/2005 19:15 187 11/23/2005 20:00 1176.44 8.800 69 0.39 69

12/4/2005 5:25 568 12/4/2005 6:45 1148.79 8.594 70 0.61 65

2/26/2005 11:51 138 2/26/2005 13:15 956.56 7.156 71 0.24 77

9/16/2005 21:30 23 9/16/2005 21:45 800.58 5.989 72 1.42 57

6/17/2005 1:25 72 6/17/2005 1:30 712.21 5.328 73 0.63 64

11/6/2005 9:46 266 11/6/2005 14:00 398.83 2.983 74 0.30 72

2/8/2005 5:45 98 2/8/2005 6:00 341.77 2.557 75 0.28 73

6/16/2005 12:45 19 6/16/2005 13:00 310.29 2.321 76 0.47 67

4/24/2005 1:33 243 4/24/2005 1:45 266.55 1.994 77 0.07 82

9/23/2005 2:50 15 9/23/2005 3:00 243.37 1.821 78 0.46 68

12/11/2005 19:10 43 12/11/2005 19:45 173.00 1.294 79 0.17 79

7/27/2005 3:21 13 7/27/2005 3:30 90.86 0.680 80 0.19 78

4/3/2005 13:16 18 4/3/2005 13:30 70.05 0.524 81 0.08 80

9/16/2005 8:48 11 9/16/2005 8:55 27.39 0.205 82 0.05 85

2/24/2005 21:26 8 2/24/2005 21:30 26.07 0.195 83 0.07 81

6/22/2005 5:01 9 6/22/2005 5:05 25.02 0.187 84 0.06 83

1/26/2005 8:53 9 1/26/2005 9:00 19.80 0.148 85 0.04 86

3/11/2005 14:11 6 3/11/2005 14:15 15.27 0.114 86 0.05 84
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Exceedance Summary

Region Name Bells Run Results Summary

Structures within Region Number of Events: 87
Model ID Bells Run.1 Peak Volume: 474,487 ft3

Structure Type Regional 3.55 MG
PWSA Sewershed N/A Total Volume: 2,647,201 ft3

Stream of Discharge Ohio River 19.80 MG
NPDES Permit Number N/A Peak Rate: 196.50 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

CSO 039K001, CSO 068H001, CSO 068H002, 
CSO 039E001, CSO 039J001

Region 1
PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - Bells Run Sewershed CSO Volume
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Figure 2 - Bells Run Sewershed CSO Peak Overflow Rate
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E.5.3 BELL RUN SEWERSHED TO INTERCEPTOR – NPDES# 039E001, 039J001, 

039K001, 068H001 AND 068H002 

Description of Outfalls 
 
The Bell Run Sewershed is located in portions of East Carnegie, Oakwood and Westwood sections 

in the City of Pittsburgh and in Crafton Borough and Green Tree Borough.  The outfalls 039E001, 

039J001, 039K001, 068H001 and 068H002 have been consolidated into a region for evaluation.  

Outfall 068H001 conveys overflows from the PWSA diversion chamber 068H001 to Bells Run.  

Outfalls 068H002, 039E001, and 039J001 convey overflows from the PWSA diversion 

chambers 068H002, 039E001, and 039J001, respectively.  All of these overflows are received by 

Bells Run.  The Bells Run Sewershed consists of 726 acres of residential, business and commercial 

users. The Bells Run Sewershed is comprised of approximately 301 manholes and 66,326 linear 

feet (12.6 miles) of sewer up to 66 inches in diameter.   

 

Attachment 1, Tributary Area Map, shows the CSO locations and the tributary areas.   

 

The outfalls typically experience 87 overflow events during the Typical Year Baseline Condition 

simulation.  The maximum overflow volume during the typical year baseline conditions 

simulation (2005) discharging from all the outfalls is approximately 3.55 MG.  The peak 

overflow rate during the typical year baseline conditions simulation (2005) discharging from 

both outfalls is approximately 196.5 CFS.  Figures 1 and 2 illustrate the CSO volume and peak 

flow characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 
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Figure 1 - Bells Run Sewershed CSO Volume
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Figure 2 - Bells Run Sewershed CSO Peak Overflow Rate
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A necessary component of all storage and treatment alternatives would be the construction of 

consolidation sewers.  The sewers are required to convey CSOs from the above listed outfalls to 

the vicinity of outfall 068H001. There appears to be some vacant space for potential storage or 

treatment facilities in the vicinity of 068H001.  Steep slopes may limit buildable area. 
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Description of Consolidated Outfall Alternatives 
 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges from the 

outfalls.  Attachment 2 identifies the alternatives that have been brought forward to be included 

in this more detailed evaluation.  The following paragraphs describe these CSO control 

alternatives in more detail.   

 

Collection System Alternatives 

CS4- Bells Run Sewershed: Sewer Separation 

• Perform complete sewer separation of the tributary areas. The separation of sanitary and 

storm sewers such that the drainage area is served by independent sanitary and stormwater 

sewer systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

 

Storage Alternatives 

 S2- Bells Run Sewershed: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

S4- Bells Run Sewershed: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

SW-E-0062.pdf



 

Bells Run Region Report.doc                                                                                                                                       4 

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- Bells Run Sewershed: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- Bells Run Sewershed: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

T3- Bells Run Sewershed: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures. 

T4- Bells Run Sewershed: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 
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Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 – Bells Run Sewershed Alternative Costs, illustrate the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 

 

Figure 3 – Bells Run Sewershed Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 
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Recommendations 

Based upon the above, for control levels 0 through 6, it is recommended that Alternative S2- 

Bells Run Sewershed: Sub-Surface Storage be carried forward and re-evaluated with the results 

of the system-wide alternatives analyses.   

 

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended alternative. 

 

Significant Issues 

There appears to be some vacant space for potential storage or treatment facilities in the vicinity 

of 068H001.  Steep slopes may limit buildable area. 
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

Regulator optimization will not be evaluated. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will not be evaluated. 

Sewer separation 
Y 

Sewer separation will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will not be evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated.   
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with all storage and 
treatment alternatives.  

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with all treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Other: Sidestream Elevated 
Pool Aeration N 

Technology does not effectively treat the parameters of concern. 
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Attachment 3 – Alternative Scoring Sheet 

 

Alternative Scoring Sheet - Bells Run Sewershed - 0 Overflows / Year
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Alternative Scoring Sheet - Bells Run Sewershed - 4 Overflows / Year
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

2

2 2 2 2 2

2 2 2 2

15 1 1 1
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

5 5 5 5

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

1

3 3 3 3 3

1 1 1 1

5
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

5 5 5 5 5
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

5 5 5

1

5

55
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Objective Scoring

Alternative: CS4-Separation
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

41 4 4 4

SW-E-0063.pdf



Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

1 2 2 2

3
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

3 3 3

5

Actual Scores

5 5 5

33
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Objective Scoring

Alternative: S2-Sub Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

4

5 5 4 4 4

4 4 4 4

52 5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

4 4 4 4 4
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

5 5 5 5 5
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

5 5 5 5

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

1 1 1 1

3 3 3

1

5

33
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Objective Scoring

Alternative: S3-Tunnel
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

5 5

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 5 5
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

5 5 4 4 4

4 4 4 4

22 1 1 2
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

1 1 1 1

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

2

1 1 1 1 1

2 2 2 2

1
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

4 4 4 4 4

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

5

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

4 4 4

5

Actual Scores

5 5 5

44
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Objective Scoring

Alternative: S4-Surf Tnk
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

4 4

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

4 4 4

SW-E-0063.pdf



Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

3 3 3 3 3

3 3 3 3

14 1 1 1
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

2 2 2 2 2
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

SW-E-0063.pdf



Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3

22

SW-E-0063.pdf



Objective Scoring

Alternative: T1-Vortex
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

4

2 2 2 2 2

4 4 4 4

11 1 1 1
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

1 1 1 1 1

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 2 2 2 2 2

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

2 2 2 2 2
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

2

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

1

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

2

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

2 2 2

1 1 1

1

Actual Scores

1 1 1

11
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Objective Scoring

Alternative: T2-HREOP
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

3

2 2 2 2 2

3 3 3 3

13 1 1 1
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Objective Scoring: Constructability

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required

Objective Scoring: Institutional Constraints Actual Scores

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Actual Scores

Example / Explanation

Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: Sewer separation and regulator optimization.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

3 3 3 3 3
Example: CSO treatment facility or screening and disinfection facilities.

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

2 2 2 2 2
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

Objective Scoring: Compatibility

Objective Scoring: Reliability Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

3 3 3 3

Example: Above greade storage faccilities.

Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: Sub-surface storage tanks and tunnels.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

3 3 3 3

2 2 2

3

3
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Objective Scoring

Alternative: T3-CSOTF
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

1 1 1
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost
2 High Cost
3 Moderate Cost
4 Low Cost
5 Very Low Cost

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Minimal Treatment

2 Less than Primary 
Treatment

3 Primary Treatment

4 Primary to Secondary 
Treatment

5 Secondary Treatment

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Negative Impact

2 Mod Negative Impact

3 No Impact

4 Mod Positive Impact

5 Positive Impact

Example / Explanation

Extreme reduction of natural habitat and/or stream flooding / erosion. Example: constructing large treatment 
facility with centralized effluent in natural resource habitat with streams, wildlife, etc.

Alternative does not change habitat characteristics or increase erosion. Volume / frequency remain the 
same. For example, end-of-pipe treatment facilities such as vortex separators and screening and disinfection 
facilities.  Include facilities without disinfection by-products located away from stream and natural habitats. 
Alternative is not located in habitat and significantly reduces volume / frequency of wet weather flow in 
stream. For example, storage tanks or deep tunnels located outside of habitat.
Essentially eliminates flows and is not located in habitat. For example, storage / conveyance system that 
eliminates CSO. Also, alternative that increases habitat, such as wetlands constructed for treatment.

Objective Scoring: Present Worth Actual Scores

Actual Scores

Example / Explanation

PW Cost is more than 40% higher than the cost of the least expensive control alternative.
PW Cost is between 30% and 40% more than the cost of the least expensive control alternative.
PW Cost is between 20% and 30% more than the cost of the least expensive control alternative.
PW Cost is between 10% and 20% more than the cost of the least expensive control alternative.
PW Cost is within 10% of the cost of the least expensive control alternative.

Objective Scoring: Pollution Reduction

Provides full secondary treatment for CSO at all times. For example, regulator modifications that send all 
flows to the WWTP.

Example / Explanation

Provides minimal pollution reduction, with little or no reduction of TSS, bacteria etc. Applicable for floatables 
control and large screenings (clogs, debris etc.)
Some TSS removal or varying effectiveness of sediment removal. Less than sufficient handling of bacteria 
and/or floatables. Example, screening and disinfection facilities. Net result of sewer separation due to large 
increases of storm water pollutant loads compared to reduction of CSO.
Meets EPA minimum treatment guidelines for CSO. Includes primary clarification, floatables / debris control 
and disinfection, if required. For example, CSOTF, vortex separation or increased primary tankage at 
WWTP
Ensures at least minimum treatment per EPA guidelines with up to full secondary treatment at times. For 
example, deep storage tunnels and storage tanks capture, store and convey flow to WWTP where it 
receives at least primary and up to secondary treatment, per available capacity. Also, high rate end-of-pipe 
treatment can show greater than primary treatment levels.

Reduces habitat acreage and/or increases stream bank erosion. Example: moderate sized storage / 
treatment facility (CSOTF and HREOP) in natural setting or sewer separation resulting in increased storm 
water flow and bank erosion. Also, alternatives that could discharge harmful chemical by-products, i.e. 
THMs

Objective Scoring: Impact on Habitat, Stream, River etc. Actual Scores

2

3 3 3 3 3

2 2 2 2

35 2 2 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Community 
Disruption

2 Significant Community 
Disruption

3 Moderate Community 
Disruption

4 Minimal Community 
Disruption

5 No Community Disruption

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extreme Land Requirement

2 Large Land Requirement

3 Moderate Land 
Requirement

4 Small Land Requirement

5 No Land Requirement

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Strong Public Opposition

3 No Public Reaction

5 Strong Public Support

Actual Scores

Example / Explanation

Alternative would likely result in major opposition. For example, open storage tanks in residential areas.  
Post construction consideration.  Assume some type of CSO control to be constructed.
Alternative has no significant history of opposition. For example, collection system optimization and most 
treatment alternatives. Post construction consideration.  Assume some type of CSO control to be 
constructed

3 3 3 3

Alternative has small permanent land requirement. For example, construction of screening and disinfection 
facilities only. Typically includes sewer separation due to construction within exising easements.
Alternative has no permanent land requirement. For example, adjustment to fixed weir or automatic gate that 
does not require construction of additional facilities.

Objective Scoring: Public Acceptance

Alternative would be embraced by the public over others.  May include site enhancement such as a park 
over a sub-surface tank. Post construction consideration.  Assume some type of CSO control to be 
constructed

Actual Scores

Example / Explanation

Alternative has extreme permanent land requirement. For example, construction of a surface storage tank 
would require a large amount of land.

Moderate permanent land requirement. Example: construction of tunnel storage requires access shafts and 
other appurtenances that in total, would use less land than other storage methods.

Alternative has large permanent land requirement. For example, construction of a sub-surface storage tank 
could require a lesser amount of land if the surface of the tank could be used for parking or some other 
activity.

Objective Scoring: Permanent Land Requirement

Construction activities producing extreme, sustained, widespread disruption to community. Large scale 
surface impacts that interrupt traffic / access and cause extreme levels of noise, odor, vibration or other 
inconveniences. Example: complete open-cut sewer separation in large, heavily populated area.  Site 
specific

Construction activities producing moderate levels of noise, odor, vibration or other inconveniences over 
sustained periods of time and over large areas. For example, several drop shafts with mining pipe and 
material delivery in heavily populated area. Site specific.
Construction activities producing minimal levels of noise, odor, vibration or other inconveniences over short 
periods of time in limited areas. For example, regulator modifications involving short periods of excavation. 
Site specific.
Alternative construction produces no contributions to noise, odor, vibration or other inconveniences. For 
example, adjustment to fixed weir or automatic gate that does not require excavation.

Construction activities producing significant intermittent or short duration disruptions that result in interruption 
to traffic / access and cause significant levels of noise, odor, vibration or other inconveniences. For example, 
storage tank installation that requires significant excavation in heavily populated area. Site specific.

Example / Explanation

Objective Scoring: Constructability Actual Scores

3

3 3 3 3 3

3 3 3 3

3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Not in PWSA Jurisdiction

3 Shared Jurisdiction

5 PWSA Jurisdiction

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Difficult Req’s

3 Moderate Req’s

5 No Req’s

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Extremely Complex; Req's 
Significant Trng and/or Staff

2 Difficult to Operate; Req's 
Specific Trng

3 Moderately Complex; Req's 
General Trng

4 Simple to Operate; Req's 
Limited Trng

5 Little or No O&M Required Example: Sewer separation and regulator optimization.

Actual Scores

Example / Explanation

Example: High rate end-of-pipe treatment alternatives.

Example: elaborate real-time control alternatives.  Vortex separators.

3 3 3 3 3

Example: Storage / conveyance tunnels with pump station.

Example: CSO treatment facility or screening and disinfection facilities.

Normal review & approval process requiring minimal permits. Example: a tunnel located w/in existing right-of-
ways, requiring plan review/ approval from <three authorities.
No permits required. Example: expanding existing PWSA facilities, such as raising weirs.

Objective Scoring: Operating Complexity

Objective Scoring: Siting Restrictions Actual Scores

Example / Explanation

Requires extensive approval process involving permitting / acceptance effort. Example: emerging technology 
(i.e. ballasted flocculation) with little installation history, may require pilot facilities and studies. Also, an 
alternative which requires a series of wetland, architectural and community permits. Example: traffic 
permitting for a large open-cut relief sewer in Oakland. 3 3 3 3 3

PWSA relief sewer that also requires local relief sewers or ALCOSAN WWTP expansion.

Storage, treatment and collection systems within the PWSA owned sewer system; real-time controls, 
regulator modifications.

Example / Explanation

Not located within PWSA owned sewer system. Example: source controls and collection system controls in 
outlying municipalities.

Objective Scoring: Institutional Constraints Actual Scores

5 5 5 5 5
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Cannot be Exp. for Add’l 
CSO Control

3 May be Exp. on Ltd Basis, 
w/ Some Difficulty

5 Could be Easily Expanded

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1
History of Significant 
Problems / Ltd Track 

Record

3 Mod Reliable, Req's 
Routine Maint. & Repair

5 Minimum Maint with Proven 
Track Record

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 No PWSA Experience

2 Very little PWSA Exp

3 Limited PWSA Experience

4 Moderate PWSA Exp

5 Extensive PWSA Exp

3

Example: Above greade storage faccilities.

Example: Real-time control located in a conveyance system with available capacity. Site restrictions and 
ease of facility expansion to be considered.

Example: Sewer separation and regulator optimization.

Example: Sub-surface storage tanks and tunnels.

Objective Scoring: Reliability

Example / Explanation

Example: High rate end-of-pipe alternatives.

Actual Scores

3

Example: High rate end-of-pipe alternatives.

Example: End of pipe CSO Treatment Facility such as detention and treatment, swirl separators and 
screening and disinfection units.

Example: CSO treatment facilities.  Most other treatment units.

Example: Storage tanks tunnels. Also includes separation and regulator optimization.

Objective Scoring: Compatibility

Example / Explanation

Objective Scoring: Flexibility Actual Scores

Example: Storage / treatment facility located on site with available adjacent land for expansion. Site 
restrictions and ease of facility expansion to be considered.

3

Example / Explanation

Example: Storage / treatment facility located on site with no available adjacent land for expansion.  Site 
restrictions and ease of facility expansion to be considered.

3 3 3

2 2 2

3

Actual Scores

3 3 3
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Objective Scoring

Alternative: T4-Scr & Dis
Baseline 

Score Metric 0 OF 1 OF 2 OF 4 OF 6 OF

1 Very High Cost

2 High Cost

3 Moderate Cost

4 Low Cost

5 Very Low Cost

Yellow Box = Objective scores determined by PWSA / Consultant Team
Result of Input: Used in calculation of Subjective and Total Scores in Sheet 2.

Objective Scoring: Annual O&M Actual Scores

Example / Explanation

1 1

Annual O&M Cost is between 10% and 20% higher than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is within +/-10% of the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is between 10% and 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% lower than the average Annual O&M Cost for all Alternatives.

Annual O&M Cost is more than 20% higher than the average Annual O&M Cost for all Alternatives.

3 1 1
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.711

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

CS4-Separation

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 5 1.00 0.053 0.053
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 4 0.75 0.040 0.030
Operating Complexity 5 1.01 0.078 0.079
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 5 1.00 0.042 0.042
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.564

CS4-Separation

CS4-Separation
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 1 0.00 0.062 0.000
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.569

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.752

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.736

S2-Sub Surf Tnk

S2-Sub Surf Tnk

S2-Sub Surf Tnk
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.736

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 4 0.82 0.078 0.064
Flexibility 3 0.50 0.053 0.027
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.736
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.611

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.785

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.769
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.769

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 1 0.00 0.040 0.000
Operating Complexity 4 0.82 0.078 0.064
Flexibility 1 0.00 0.053 0.000
Reliability 5 1.00 0.102 0.102
Compatibility 3 0.50 0.042 0.021
Annual O&M 5 1.00 0.128 0.128

Sum Total: 0.769
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.583

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 5 1.00 0.108 0.108
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.546

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.529
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.566

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 4 0.85 0.108 0.092
Constructability 2 0.15 0.062 0.009
Permanent Land Requirement 1 0.00 0.042 0.000
Public Acceptance 1 0.00 0.053 0.000
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 4 0.82 0.078 0.064
Flexibility 2 0.25 0.053 0.013
Reliability 5 1.00 0.102 0.102
Compatibility 4 0.75 0.042 0.032
Annual O&M 4 0.75 0.128 0.096

Sum Total: 0.566

S4-Surf Tnk
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 4 0.75 0.147 0.110
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.478

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.367

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.367
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.367

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 3 0.50 0.033 0.017
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 2 0.12 0.078 0.009
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.367

T1-Vortex

T1-Vortex
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 4 0.92 0.112 0.103
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 2 0.25 0.040 0.010
Operating Complexity 1 0.01 0.078 0.001
Flexibility 2 0.25 0.053 0.013
Reliability 1 0.00 0.102 0.000
Compatibility 1 0.00 0.042 0.000
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.230

T2-HREOP
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.421

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 1 0.00 0.147 0.000
Pollution Reduction 3 0.90 0.112 0.101
Impact on Habitat, River, Stream etc. 2 0.15 0.108 0.016
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 2 0.25 0.033 0.008
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.348

T3-CSOTF
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Total Score

Alternative: Control Level: 0 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 5 1.00 0.147 0.147
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 3 0.50 0.128 0.064

Sum Total: 0.597

Alternative: Control Level: 1 Overflow / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.422

Alternative: Control Level: 2 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 2 0.25 0.147 0.037
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.422

T4-Scr & Dis
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Total Score

Alternative: Control Level: 4 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.459

Alternative: Control Level: 6 Overflows / Year
Objective Score Subjective Score Weighting Factor Weighted Subj. Score

Present Worth Cost 3 0.50 0.147 0.074
Pollution Reduction 2 0.68 0.112 0.077
Impact on Habitat, River, Stream etc. 3 0.50 0.108 0.054
Constructability 3 0.50 0.062 0.031
Permanent Land Requirement 3 0.50 0.042 0.021
Public Acceptance 3 0.50 0.053 0.027
Institutional Constraints 5 1.00 0.033 0.033
Siting Restrictions 3 0.50 0.040 0.020
Operating Complexity 3 0.45 0.078 0.035
Flexibility 3 0.50 0.053 0.027
Reliability 3 0.50 0.102 0.051
Compatibility 2 0.25 0.042 0.011
Annual O&M 1 0.00 0.128 0.000

Sum Total: 0.459

T4-Scr & Dis

T4-Scr & Dis

SW-E-0063.pdf



Alternative Scoring Sheet

T1-Vortex T2-HREOP T3-CSOTF
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Alternative Scoring Sheet - O-8 to O-13 Region - 2 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 0
Peak Volume 3,633,204 CF

 27.18 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 606.41 CFS

391.91 MGD

CONSOLIDATION SEWERS

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,780                          Input by Engineer
Peak Flow (CFS) 151.60 25% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 2,379,000$                 
Peak Flow (CFS) 303.21 50% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,834,000$                 
Peak Flow (CFS) 454.81 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,834,000$                 
Peak Flow (CFS) 606.41 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20 Input by Engineer

Subtotal 3,834,000$                 

Construction Cost (Consolidation Sewers) 13,881,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 239,000                      Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 478,000$                    
14,530,000$                                                

Capital Costs - O-8 to O-13 Region 

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 0
Peak Volume 3,633,204 CF

 27.18 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 606.41 CFS

391.91 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres)                               815 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres)                                 -   Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 122,250,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators 1                                 Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) 39,000$                      

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 355,014 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 710,000$                    
122,999,000$                                              

SEWER SEPARATION
Capital Costs - O-8 to O-13 Region 

0 Overflows / Year

TOTAL CAPITAL COST

SW-E-0063.pdf



Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 0
Peak Volume 3,633,204 CF

 27.18 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 606.41 CFS

391.91 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 27.18 3,633,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 33.97 4,541,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 30 Input by Engineer
Tunnel Volume / Ft length (CF) 706.50                        Ref: Tunnel diameter
Tunnel Length (Ft) 6,427                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 77,143,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 27.18 42.05 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 36 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 6,994,000$                 44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 121.28 Peak Flow / # drop shaft

Diameter (In) 78

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Typ 75' shaft, Rev as Req'd
Average Depth (Ft) Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,812,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 340,600 = ACH x Volume / 60

Construction Cost (Odor Control) 8,833,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 391.91 Ref: CSO Statistics

Construction Cost (Screening) 18,558,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 27.18 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.59 = Peak Vol/DW Time

Construction Cost 14,611,282$               
7. Regulator 

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 6,794 250 SF / MGD
Land Required - Odor Control (SF) 17,030 500 SF / 10,000 CFM
Land Required - Screening (SF) 97,977 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 184,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 368,000$                    
132,976,282$                                              TOTAL CAPITAL COST

Capital Costs - O-8 to O-13 Region 

0 Overflows / Year
TUNNEL STORAGE
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 0
Peak Volume 3,633,204 CF

 27.18 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 606.41 CFS

391.91 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 27.18 3,633,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 31.97 4,274,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 655 = (Vol / SWD * 1.5)1/2

Width (Ft) 437 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 32.12 4,293,525 Sufficient Volume
Tank Area (SF) 286,000 = Length x Width

Construction Cost (Storage Tank) 34,484,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 391.91 606.41 = Peak Rate
Force Main Diameter (In) 136 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 49,464,000$               192,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 606.41 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,411,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 32,060 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 1,386,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 391.91 Ref: CSO Statistics

Construction Cost (Screening) 18,558,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 27.18 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.59 = Peak Vol/DW Time

Construction Cost 14,611,282$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 424,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 848,000$                    
134,372,282$                                              TOTAL CAPITAL COST

0 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-8 to O-13 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 0
Peak Volume 3,633,204 CF

 27.18 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 606.41 CFS

391.91 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 27.18 3,633,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 31.97 4,274,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 655 = (Vol / SWD * 1.5)1/2

Width (Ft) 437 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 32.12 4,293,525 Sufficient Volume
Tank Area (SF) 286,000 = Length x Width

Construction Cost (Storage Tank) 84,608,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 27.18 42.05 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 36 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 5.9 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 4,967,000$                 44,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 606.41 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 6,411,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 320,550 = ACH x Volume / 60 

Construction Cost (Odor Control) 8,423,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 391.91 Ref: CSO Statistics

Construction Cost (Screening) 18,558,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 27.18 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 13.59 = Peak Vol/DW Time

Construction Cost 14,611,282$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 424,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 848,000$                    
146,888,282$                                              TOTAL CAPITAL COST

Capital Costs - O-8 to O-13 Region 
SUB-SURFACE STORAGE TANK

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 0
Peak Volume 3,633,204 CF

 27.18 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 606.41 CFS

391.91 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 391.91 606.41                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 41

Construction Cost (Swirl / Vortex) 11,596,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 431.10 667.05 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 143 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 54,245,000$               205,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 606.41 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,183,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 59,150 = ACH x Volume / 60

Construction Cost (Odor Control) 2,240,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 391.91 Ref: CSO Statistics

Construction Cost (Screening) 18,558,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 431.10 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 324 155
Passes / Detention (Min) 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,940,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 407,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 814,000$                    
106,427,000$                                              TOTAL CAPITAL COST

Capital Costs - O-8 to O-13 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

0 Overflows / Year
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 0
Peak Volume 3,633,204 CF

 27.18 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 606.41 CFS

391.91 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 391.91 606.41 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 65,400 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 363 OK =(Surf Area x 2)1/2

Width (Ft) 181 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 5.90 788,436

Construction Cost (CSOTF) 21,959,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 391.91 606.41 = Peak Rate
Force Main Diameter (In) 136 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 49,464,000$               192,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 606.41 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,183,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 59,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,240,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 391.91 Ref: CSO Statistics

Construction Cost (Screening) 18,558,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow (MGD) 391.91 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 309 148
Passes / Detention (Min) 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,721,000$                 

7. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.90 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.95 = Peak Vol/DW Time

Construction Cost 9,432,032$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
9. Land Acquisition Parameters
Land Required - CSOTF (SF) 163,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 326,000$                    
120,721,032$                                              

Capital Costs - O-8 to O-13 Region 
SEDIMENTATION BASIN (CSOTF)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 0
Peak Volume 3,633,204 CF

 27.18 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 606.41 CFS

391.91 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 391.91 606.41                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 4,620 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 97 OK =(Surf Area x 2)1/2

Width (Ft) 49 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 77,698,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 431.10 667.05 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 143 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 54,245,000$               205,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 606.41 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 114,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 5,700 = ACH x Volume / 60

Construction Cost (Odor Control) 358,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 391.91 Ref: CSO Statistics

Construction Cost (Screening) 18,558,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 431.10 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 324 155
Passes / Detention (Min) 7 15.06 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,940,000$                 7,409,000$                 

Construction Cost (Disinfection) 11,349,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 204,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 408,000$                    
177,650,000$                                              

Capital Costs - O-8 to O-13 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 0
Peak Volume 3,633,204 CF

 27.18 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 606.41 CFS

391.91 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 391.91 606.41 Ref: CSO Statistics

Construction Cost (Screening) 18,558,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 391.91 606.41 = Peak Flow x % Req Pump
Force Main Diameter (In) 136 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 49,464,000$               192,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 606.41 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) Input by Engineer
Depth (Ft) Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 121,300 =CFS x 200
Odor Control Flow Rate (CFM) 6,070 = ACH x Volume / 60

Construction Cost (Odor Control) 376,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 391.91 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 309 148
Passes / Detention (Min) 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,721,000$                 6,848,000$                 

Construction Cost (Disinfection) 10,569,000$               
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 65,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 130,000$                    
94,118,000$                                                

Capital Costs - O-8 to O-13 Region 
SCREENING AND DISINFECTION

0 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 1
Peak Volume 1,034,355 CF

 7.74 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 461.99 CFS

298.57 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,780                          Width of Sewershed along Riverline
Peak Flow (CFS) 151.60 25% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,379,000$                 
Peak Flow (CFS) 303.21 50% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 
Peak Flow (CFS) 454.81 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 
Peak Flow (CFS) 606.41 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 

Construction Cost (Consolidation Sewers) 13,881,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 239,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 478,000$                    
14,530,000$                                                

Capital Costs - O-8 to O-13 Region 

1 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 1
Peak Volume 1,034,355 CF

 7.74 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 461.99 CFS

298.57 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 815 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 122,250,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 355,014 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 710,000$                    
122,960,000$                                              TOTAL CAPITAL COST

SEWER SEPARATION
1 Overflows / Year

Capital Costs - O-8 to O-13 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 1
Peak Volume 1,034,355 CF

 7.74 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 461.99 CFS

298.57 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 7.74 1,034,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 9.67 1,293,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 18.5 Input by Engineer
Tunnel Volume / Ft length (CF) 268.67                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,813                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 22,086,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.74 11.97 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,568,000$                 27,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 92.40 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,940,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 97,000 = ACH x Volume / 60

Construction Cost (Odor Control) 3,301,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 298.57 Ref: CSO Statistics

Construction Cost (Screening) 14,236,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.74 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.87 = Peak Vol/DW Time

Construction Cost 9,878,997$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,934 250 SF / MGD
Land Required - Odor Control (SF) 4,850 500 SF / 10,000 CFM
Land Required - Screening (SF) 74,643 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 144,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 288,000$                    
58,809,997$                                                

Capital Costs - O-8 to O-13 Region 
TUNNEL STORAGE
1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 1
Peak Volume 1,034,355 CF

 7.74 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 461.99 CFS

298.57 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.74 1,034,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.10 1,216,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 350 = (Vol / SWD * 1.5)1/2

Width (Ft) 233 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.15 1,223,250 Sufficient Volume
Tank Area (SF) 82,000 = Length x Width

Construction Cost (Storage Tank) 8,769,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 298.57 461.99 = Peak Rate
Force Main Diameter (In) 119 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 38,078,000$               161,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 461.99 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,824,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 9,120 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 518,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 298.57 Ref: CSO Statistics

Construction Cost (Screening) 14,236,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.74 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.87 = Peak Vol/DW Time

Construction Cost 9,878,997$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 135,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 270,000$                    
86,739,997$                                                TOTAL CAPITAL COST

1 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-8 to O-13 Region 
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 1
Peak Volume 1,034,355 CF

 7.74 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 461.99 CFS

298.57 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.74 1,034,000                   Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 9.10 1,216,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 350 = (Vol / SWD * 1.5)1/2

Width (Ft) 233 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 9.15 1,223,250 Sufficient Volume
Tank Area (SF) 82,000 = Length x Width

Construction Cost (Storage Tank) 24,741,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.74 11.97 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 19 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.1 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,568,000$                 27,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 461.99 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,824,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 91,200 = ACH x Volume / 60 

Construction Cost (Odor Control) 3,145,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 298.57 Ref: CSO Statistics

Construction Cost (Screening) 14,236,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.74 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.87 = Peak Vol/DW Time

Construction Cost 9,878,997$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 135,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 270,000$                    
69,694,997$                                                

Capital Costs - O-8 to O-13 Region 
SUB-SURFACE STORAGE TANK

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 1
Peak Volume 1,034,355 CF

 7.74 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 461.99 CFS

298.57 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 298.57 461.99                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 32

Construction Cost (Swirl / Vortex) 9,820,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 328.43 508.19 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 125 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 41,720,000$               171,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 461.99 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 923,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 46,150 = ACH x Volume / 60

Construction Cost (Odor Control) 1,844,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 298.57 Ref: CSO Statistics

Construction Cost (Screening) 14,236,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 328.43 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 283 136
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,348,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 310,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 620,000$                    
86,588,000$                                                

Capital Costs - O-8 to O-13 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 1
Peak Volume 1,034,355 CF

 7.74 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 461.99 CFS

298.57 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 298.57 461.99 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 49,800 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 317 OK =(Surf Area x 2)1/2

Width (Ft) 158 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 4.50 601,032

Construction Cost (CSOTF) 19,470,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 298.57 461.99 = Peak Rate
Force Main Diameter (In) 119 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 38,078,000$               161,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 461.99 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 902,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 45,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,811,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 298.57 Ref: CSO Statistics

Construction Cost (Screening) 14,236,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 298.57 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 270 129
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,162,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.74 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.87 = Peak Vol/DW Time

Construction Cost 9,878,997$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 126,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 252,000$                    
101,877,997$                                              

Capital Costs - O-8 to O-13 Region 
SEDIMENTATION BASIN (CSOTF)

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 1
Peak Volume 1,034,355 CF

 7.74 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 461.99 CFS

298.57 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 298.57 461.99                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,520 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 85 OK =(Surf Area x 2)1/2

Width (Ft) 42 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 56,693,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 328.43 508.19 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 125 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 41,720,000$               171,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 461.99 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 86,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 4,300 = ACH x Volume / 60

Construction Cost (Odor Control) 287,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 298.57 Ref: CSO Statistics

Construction Cost (Screening) 14,236,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 328.43 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 283 136
Passes 7 15.15 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,348,000$                 5,932,000$                 

Construction Cost (Disinfection) 9,280,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 161,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 322,000$                    
137,538,000$                                              

1 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - O-8 to O-13 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)
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Capital Costs

RESULTS SUMMARY
Number of Events / Year 94

Number of Overflows / Year 1
Peak Volume 1,034,355 CF

 7.74 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 461.99 CFS

298.57 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 298.57 461.99 Ref: CSO Statistics

Construction Cost (Screening) 14,236,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 298.57 461.99 = Peak Flow x % Req Pump
Force Main Diameter (In) 119 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 38,078,000$               161,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 461.99 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 92,400 =CFS x 200
Odor Control Flow Rate (CFM) 4,620 = ACH x Volume / 60

Construction Cost (Odor Control) 304,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 298.57 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 270 129
Passes 7 15.08 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,162,000$                 5,469,000$                 

Construction Cost (Disinfection) 8,631,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 55,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 110,000$                    
76,349,000$                                                

Capital Costs - O-8 to O-13 Region 
SCREENING AND DISINFECTION

1 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 2
Peak Volume 958,101 CF

 7.17 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 440.30 CFS

284.56 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,780                          Width of Sewershed along Riverline
Peak Flow (CFS) 151.60 25% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,379,000$                 
Peak Flow (CFS) 303.21 50% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 
Peak Flow (CFS) 454.81 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 
Peak Flow (CFS) 606.41 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 

Construction Cost (Consolidation Sewers) 13,881,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 239,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 478,000$                    
14,530,000$                                                

Capital Costs - O-8 to O-13 Region 

2 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 2
Peak Volume 958,101 CF

 7.17 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 440.30 CFS

284.56 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 815 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 122,250,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 355,014 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 710,000$                    
122,960,000$                                              TOTAL CAPITAL COST

2 Overflows / Year

Capital Costs - O-8 to O-13 Region 
SEWER SEPARATION

SW-E-0063.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 2
Peak Volume 958,101 CF

 7.17 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 440.30 CFS

284.56 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 7.17 958,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 8.96 1,198,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 18 Input by Engineer
Tunnel Volume / Ft length (CF) 254.34                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,710                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 20,731,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.17 11.09 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,499,000$                 26,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 88.06 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,797,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 89,850 = ACH x Volume / 60

Construction Cost (Odor Control) 3,109,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 284.56 Ref: CSO Statistics

Construction Cost (Screening) 13,587,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.17 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.58 = Peak Vol/DW Time

Construction Cost 9,740,387$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,792 250 SF / MGD
Land Required - Odor Control (SF) 4,493 500 SF / 10,000 CFM
Land Required - Screening (SF) 71,139 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 140,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 280,000$                    
56,397,387$                                                TOTAL CAPITAL COST

TUNNEL STORAGE
2 Overflows / Year

Capital Costs - O-8 to O-13 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 2
Peak Volume 958,101 CF

 7.17 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 440.30 CFS

284.56 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.17 958,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 8.43 1,127,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 337 = (Vol / SWD * 1.5)1/2

Width (Ft) 225 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 8.51 1,137,375 Sufficient Volume
Tank Area (SF) 76,000 = Length x Width

Construction Cost (Storage Tank) 8,067,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 284.56 440.30 = Peak Rate
Force Main Diameter (In) 116 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 36,367,000$               155,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 440.30 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,691,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 8,460 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 488,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 284.56 Ref: CSO Statistics

Construction Cost (Screening) 13,587,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.17 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.58 = Peak Vol/DW Time

Construction Cost 9,740,387$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 126,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 252,000$                    
83,485,387$                                                TOTAL CAPITAL COST

2 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-8 to O-13 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 2
Peak Volume 958,101 CF

 7.17 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 440.30 CFS

284.56 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 7.17 958,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 8.43 1,127,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 337 = (Vol / SWD * 1.5)1/2

Width (Ft) 225 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 8.51 1,137,375 Sufficient Volume
Tank Area (SF) 76,000 = Length x Width

Construction Cost (Storage Tank) 22,985,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 7.17 11.09 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 18 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.3 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,499,000$                 26,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 440.30 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,691,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 84,550 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,964,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 284.56 Ref: CSO Statistics

Construction Cost (Screening) 13,587,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.17 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.58 = Peak Vol/DW Time

Construction Cost 9,740,387$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 126,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 252,000$                    
66,882,387$                                                

Capital Costs - O-8 to O-13 Region 
SUB-SURFACE STORAGE TANK

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 2
Peak Volume 958,101 CF

 7.17 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 440.30 CFS

284.56 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 284.56 440.30                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 30

Construction Cost (Swirl / Vortex) 9,536,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 313.01 484.33 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 122 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 39,839,000$               166,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 440.30 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 865,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 43,250 = ACH x Volume / 60

Construction Cost (Odor Control) 1,753,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 284.56 Ref: CSO Statistics

Construction Cost (Screening) 13,587,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 313.01 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 276 133
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,252,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 295,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 590,000$                    
83,552,000$                                                

Capital Costs - O-8 to O-13 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 2
Peak Volume 958,101 CF

 7.17 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 440.30 CFS

284.56 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 284.56 440.30 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 47,500 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 309 OK =(Surf Area x 2)1/2

Width (Ft) 155 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 4.30 574,740

Construction Cost (CSOTF) 19,179,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 284.56 440.30 = Peak Rate
Force Main Diameter (In) 116 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 36,367,000$               155,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 440.30 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 862,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 43,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,748,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 284.56 Ref: CSO Statistics

Construction Cost (Screening) 13,587,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 284.56 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 264 126
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 3,072,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 7.17 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.58 = Peak Vol/DW Time

Construction Cost 9,740,387$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 120,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 240,000$                    
98,917,387$                                                

Capital Costs - O-8 to O-13 Region 
SEDIMENTATION BASIN (CSOTF)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 2
Peak Volume 958,101 CF

 7.17 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 440.30 CFS

284.56 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 284.56 440.30                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 3,350 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 83 OK =(Surf Area x 2)1/2

Width (Ft) 41 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 53,689,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 313.01 484.33 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 122 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 39,839,000$               166,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 440.30 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 82,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 4,100 = ACH x Volume / 60

Construction Cost (Odor Control) 277,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 284.56 Ref: CSO Statistics

Construction Cost (Screening) 13,587,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 313.01 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 276 133
Passes 7 15.16 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,252,000$                 5,704,000$                 

Construction Cost (Disinfection) 8,956,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 154,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 308,000$                    
131,651,000$                                              

Capital Costs - O-8 to O-13 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 2
Peak Volume 958,101 CF

 7.17 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 440.30 CFS

284.56 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 284.56 440.30 Ref: CSO Statistics

Construction Cost (Screening) 13,587,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 284.56 440.30 = Peak Flow x % Req Pump
Force Main Diameter (In) 116 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 36,367,000$               155,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 440.30 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 88,100 =CFS x 200
Odor Control Flow Rate (CFM) 4,410 = ACH x Volume / 60

Construction Cost (Odor Control) 293,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 284.56 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 264 126
Passes 7 15.11 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 3,072,000$                 5,269,000$                 

Construction Cost (Disinfection) 8,341,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 53,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 106,000$                    
73,678,000$                                                

Capital Costs - O-8 to O-13 Region 
SCREENING AND DISINFECTION

2 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 4
Peak Volume 843,869 CF

 6.31 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 321.87 CFS

208.02 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,780                          Width of Sewershed along Riverline
Peak Flow (CFS) 151.60 25% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,379,000$                 
Peak Flow (CFS) 303.21 50% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 
Peak Flow (CFS) 454.81 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 
Peak Flow (CFS) 606.41 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 

Construction Cost (Consolidation Sewers) 13,881,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 239,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 478,000$                    
14,530,000$                                                

Capital Costs - O-8 to O-13 Region 

4 Overflows / Year

TOTAL CAPITAL COST

CONSOLIDATION SEWERS
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 4
Peak Volume 843,869 CF

 6.31 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 321.87 CFS

208.02 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 815 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 122,250,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 355,014 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 710,000$                    
122,960,000$                                              

Capital Costs - O-8 to O-13 Region 
SEWER SEPARATION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 4
Peak Volume 843,869 CF

 6.31 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 321.87 CFS

208.02 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 6.31 844,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 7.89 1,055,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 16.5 Input by Engineer
Tunnel Volume / Ft length (CF) 213.72                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,936                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 19,166,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.31 9.77 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,388,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 64.37 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,583,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 79,150 = ACH x Volume / 60

Construction Cost (Odor Control) 2,814,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 208.02 Ref: CSO Statistics

Construction Cost (Screening) 10,044,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.31 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.16 = Peak Vol/DW Time

Construction Cost 9,532,770$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,578 250 SF / MGD
Land Required - Odor Control (SF) 3,958 500 SF / 10,000 CFM
Land Required - Screening (SF) 52,005 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 120,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 240,000$                    
50,634,770$                                                TOTAL CAPITAL COST

Capital Costs - O-8 to O-13 Region 
TUNNEL STORAGE
4 Overflows / Year
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 4
Peak Volume 843,869 CF

 6.31 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 321.87 CFS

208.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.31 844,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.43 993,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 316 = (Vol / SWD * 1.5)1/2

Width (Ft) 211 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.48 1,000,140 Sufficient Volume
Tank Area (SF) 67,000 = Length x Width

Construction Cost (Storage Tank) 7,024,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 208.02 321.87 = Peak Rate
Force Main Diameter (In) 99 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 27,030,000$               127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,490,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 7,450 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 442,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 208.02 Ref: CSO Statistics

Construction Cost (Screening) 10,044,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.31 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.16 = Peak Vol/DW Time

Construction Cost 9,532,770$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 113,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 226,000$                    
69,254,770$                                                TOTAL CAPITAL COST

4 Overflows / Year
SURFACE STORAGE TANK

Capital Costs - O-8 to O-13 Region 
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 4
Peak Volume 843,869 CF

 6.31 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 321.87 CFS

208.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 6.31 844,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 7.43 993,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 316 = (Vol / SWD * 1.5)1/2

Width (Ft) 211 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 7.48 1,000,140 Sufficient Volume
Tank Area (SF) 67,000 = Length x Width

Construction Cost (Storage Tank) 20,353,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 6.31 9.77 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 17 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,388,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,490,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 74,500 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,684,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 208.02 Ref: CSO Statistics

Construction Cost (Screening) 10,044,000$               
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.31 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.16 = Peak Vol/DW Time

Construction Cost 9,532,770$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 113,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 226,000$                    
60,081,770$                                                

Capital Costs - O-8 to O-13 Region 
SUB-SURFACE STORAGE TANK

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 4
Peak Volume 843,869 CF

 6.31 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 321.87 CFS

208.02 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 208.02 321.87                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 22

Construction Cost (Swirl / Vortex) 7,875,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 228.82 354.06 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 104 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 29,568,000$               135,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 635,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 31,750 = ACH x Volume / 60

Construction Cost (Odor Control) 1,376,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 208.02 Ref: CSO Statistics

Construction Cost (Screening) 10,044,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 228.82 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 237 113
Passes 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,696,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 216,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 432,000$                    
66,955,000$                                                

Capital Costs - O-8 to O-13 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 4
Peak Volume 843,869 CF

 6.31 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 321.87 CFS

208.02 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 208.02 321.87 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 34,700 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 264 OK =(Surf Area x 2)1/2

Width (Ft) 132 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 3.13 418,176

Construction Cost (CSOTF) 17,744,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 208.02 321.87 = Peak Rate
Force Main Diameter (In) 99 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 27,030,000$               127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 627,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 31,350 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,362,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 208.02 Ref: CSO Statistics

Construction Cost (Screening) 10,044,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 208.02 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 226 108
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,546,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 6.31 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 3.16 = Peak Vol/DW Time

Construction Cost 9,532,770$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 89,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 178,000$                    
83,392,770$                                                

Capital Costs - O-8 to O-13 Region 
SEDIMENTATION BASIN (CSOTF)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 4
Peak Volume 843,869 CF

 6.31 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 321.87 CFS

208.02 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 208.02 321.87                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,450 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 71 OK =(Surf Area x 2)1/2

Width (Ft) 36 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 37,979,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 228.82 354.06 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 104 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 29,568,000$               135,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.87 Ref: Technical Parameters

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 61,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 3,050 = ACH x Volume / 60

Construction Cost (Odor Control) 219,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 208.02 Ref: CSO Statistics

Construction Cost (Screening) 10,044,000$               
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 228.82 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 237 113
Passes 7 15.13 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,696,000$                 4,426,000$                 

Construction Cost (Disinfection) 7,122,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 118,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 236,000$                    
100,132,000$                                              

Capital Costs - O-8 to O-13 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 4
Peak Volume 843,869 CF

 6.31 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 321.87 CFS

208.02 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 208.02 321.87 Ref: CSO Statistics

Construction Cost (Screening) 10,044,000$               
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 208.02 321.87 = Peak Flow x % Req Pump
Force Main Diameter (In) 99 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 27,030,000$               127,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 321.87 Ref: CSO Statistics

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 64,400 =CFS x 200
Odor Control Flow Rate (CFM) 3,220 = ACH x Volume / 60

Construction Cost (Odor Control) 229,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 208.02 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 226 108
Passes 7 15.17 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,546,000$                 4,112,000$                 

Construction Cost (Disinfection) 6,658,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 45,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 90,000$                      
59,007,000$                                                

Capital Costs - O-8 to O-13 Region 
SCREENING AND DISINFECTION

4 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 6
Peak Volume 748,653 CF

 5.60 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 287.83 CFS

186.02 MGD

1. Consolidation Sewer Parameters
Total Consolidation Pipe (Ft) 4,780                          Width of Sewershed along Riverline
Peak Flow (CFS) 151.60 25% of Peak Flow Rate

Diameter (In) 90

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 2,379,000$                 
Peak Flow (CFS) 303.21 50% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 
Peak Flow (CFS) 454.81 75% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 
Peak Flow (CFS) 606.41 100% of Peak Flow Rate

Diameter (In) 120

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) 1,195                          25% of Total Length
Depth (Ft) 20                               Input by Engineer

Subtotal 3,834,000$                 

Construction Cost (Consolidation Sewers) 13,881,000$               

2. Interceptor Connection Parameters
Diameter (In)                                 24 
Number Connections                                 -   Input by Engineer, Total 8"-24" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 48 
Number Connections                                 -   Input by Engineer, Total 25"-48" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                                 72 
Number Connections                                 -   Input by Engineer, Total 49"-72" Connx

Subtotal  $                             -   Ref: Technical Parameters
Diameter (In)                               120 
Number Connections                                   1 Input by Engineer, Total >73" Connx

Subtotal  $                    171,000 Ref: Technical Parameters
Construction Cost (Interceptor Connx) 171,000$                    

3. Land Acquisition Parameters
Land Acquisition - Consolidation Sewers (SF) 239,000 Input by Engineer
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 478,000$                    
14,530,000$                                                

Capital Costs - O-8 to O-13 Region 

6 Overflows / Year
CONSOLIDATION SEWERS

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 6
Peak Volume 748,653 CF

 5.60 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 287.83 CFS

186.02 MGD

1. Sewer Separation Parameters
Drainage Area - Suburban Areas (Acres) 815 Typ 0, Rev as Req'd
% Separation - Suburban Areas 100% Complete Separation
Drainage Area - Urban Areas (Acres) 0 Ref: CSO Statistics
% Separation - Urban Areas 100% Complete Separation

Construction Cost (Sewer Separation) 122,250,000$             
2. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Reg Mod Only

Number Regulators Input by Engr-Typ=# Regs in Region
Construction Cost (Regulators) -$                            

3. Land Acquisition Parameters
Land Acquisition - Sewer Separation (SF) 355,014 1% Drainage Area
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 710,000$                    
122,960,000$                                              

Capital Costs - O-8 to O-13 Region 
SEWER SEPARATION

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 6
Peak Volume 748,653 CF

 5.60 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 287.83 CFS

186.02 MGD

1. Tunnel Parameters
Tunnel Type (1=Rock; 2=Soft Ground) 1 Rock Typ Rock, Rev as Req'd
Peak Volume (MG / CF) 5.60 749,000 Ref: CSO Statistics
Available Capacity (% Vol) 80% Ref: Technical Parameters
Required Facility Volume (MG / CF) 7.00 936,000 = Peak Vol / Available Capacity
Tunnel Diameter (Ft), 7' to 30' diameter range 15.5 Input by Engineer
Tunnel Volume / Ft length (CF) 188.60                        Ref: Tunnel diameter
Tunnel Length (Ft) 4,963                          = Req'd Fac Vol / Vol per Ft Length
Drop Shaft Spacing - Default Value (Ft) 1,000                          Rev as Req'd, Ref: Tech Par
Number of Drop Shafts Required 5 Input by Engr = # Regs in Region (TYP)

Construction Cost (Tunnel) 17,723,000$               OR = Length/Spacing
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.60 8.66 = Peak Tnl Vol/DW Time x % Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,290,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) per Vortex Drop Shaft 57.57 Peak Flow / # drop shaft

Diameter (In) 66

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              75' per drop shaft
Average Depth (Ft) -                              Input by Engineer

Construction Cost (Consoldation Pipe) -$                            Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,404,000 = 1.5 x Volume
Odor Control Flow Rate (CFM) 70,200 = ACH x Volume / 60

Construction Cost (Odor Control) 2,562,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd, Ref: Tech Par
Peak Flow, into facility (MGD) 186.02 Ref: CSO Statistics

Construction Cost (Screening) 9,025,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.60 Peak Volume (MG)
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.80 = Peak Vol/DW Time

Construction Cost 9,359,739$                 
7. Regulator Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 2                                 Auto Regulator New Reg w/ Vortex, Rev as Req'd

Number Regulators 5                                 Typ = #Vortex Shaft, Rev as Req'd
Construction Cost (Regulators/Vortex) 6,425,000$                 

8. Land Acquisition Parameters
Land Required - Drop Shafts (SF) 12,500 2,500 SF / Shaft
Land Required - Dewatering PS (SF) 1,400 250 SF / MGD
Land Required - Odor Control (SF) 3,510 500 SF / 10,000 CFM
Land Required - Screening (SF) 46,504 250 SF / MGD
Land Required - Regulator (SF) 50,000                        Ref: 10,000 SF / Regulator
Land Required - Total (SF) 114,000
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 228,000$                    
47,637,739$                                                

Capital Costs - O-8 to O-13 Region 
TUNNEL STORAGE
6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 6
Peak Volume 748,653 CF

 5.60 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 287.83 CFS

186.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 1 Surface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.60 749,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.59 881,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 298 = (Vol / SWD * 1.5)1/2

Width (Ft) 199 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.65 889,530 Sufficient Volume
Tank Area (SF) 59,000 = Length x Width

Construction Cost (Storage Tank) 6,165,000
2. Influent Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Influent Pumping Rate (MGD / CFS) 186.02 287.83 = Peak Rate
Force Main Diameter (In) 94 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 24,345,000$               119,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 287.83 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,322,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 6,610 = ACH x Volume / 60 * 10%

Construction Cost (Odor Control) 402,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 186.02 Ref: CSO Statistics

Construction Cost (Screening) 9,025,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.60 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.80 = Peak Vol/DW Time

Construction Cost 9,359,739$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 103,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 206,000$                    
64,450,739$                                                

6 Overflows / Year

TOTAL CAPITAL COST

Capital Costs - O-8 to O-13 Region 
SURFACE STORAGE TANK
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 6
Peak Volume 748,653 CF

 5.60 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 287.83 CFS

186.02 MGD

1. Tank Parameters
Storage Type (1=Surface; 2=Subsurface) 2 Subsurface Tank Default Value
Sizing Basis: Peak Volume (MG / CF) 5.60 749,000                      Ref: CSO Statistics
Available Capacity (% Tank Vol) 85% Ref: Technical Parameters
Required Storage Volume (MG / CF) 6.59 881,000 = Peak Vol / Available Capacity
Side-water Depth (Ft), 15' max depth 15 Sufficient Depth Ref: Tech Par, Rev as Req'd
Length (Ft) 298 = (Vol / SWD * 1.5)1/2

Width (Ft) 199 = (Vol / SWD / 1.5)1/2

Total Volume (MG / CF) 6.65 889,530 Sufficient Volume
Tank Area (SF) 59,000 = Length x Width

Construction Cost (Storage Tank) 18,160,000
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 5.60 8.66 = Peak Vol / DW Time x %Req Pump
Force Main Diameter (In) 16 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.2 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 2,290,000$                 25,000$                      
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 287.83 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 1,322,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 66,100 = ACH x Volume / 60 

Construction Cost (Odor Control) 2,444,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 186.02 Ref: CSO Statistics

Construction Cost (Screening) 9,025,000$                 
6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.60 Ref: CSO Statistics
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.80 = Peak Vol/DW Time

Construction Cost 9,359,739$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Tank (SF) 103,000 =(0.291 x Vol (MG) + 0.439) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 206,000$                    
56,338,739$                                                

Capital Costs - O-8 to O-13 Region 
SUB-SURFACE STORAGE TANK

6 Overflows / Year

TOTAL CAPITAL COST

SW-E-0063.pdf



Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 6
Peak Volume 748,653 CF

 5.60 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 287.83 CFS

186.02 MGD

1. Swirl Concentrator / Vortex Separator Parameters
Sizing Basis: Peak Flow (MGD / CFS) 186.02 287.83                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 10,000                        0.01 Ref: Technical Parameters
Diameter (Ft), 35-ft max 35 Diameter OK Input by Engineer
Number of Units Required @ Given Loading Rate 20

Construction Cost (Swirl / Vortex) 7,355,000$                 
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 204.62 316.61 = Peak Vol / DW Time x % Req Pump
Force Main Diameter (In) 98 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 26,615,000$               126,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 287.83 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 577,000 = Required Storage Vol x 2, 15' SWD
Odor Control Flow Rate (CFM) 28,850 = ACH x Volume / 60

Construction Cost (Odor Control) 1,276,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 186.02 Ref: CSO Statistics

Construction Cost (Screening) 9,025,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 204.62 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 224 107
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,521,000$                 

7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - Swirl / Vortex (SF) 193,000 = (0.0154 x Swirl Cap(CFS)) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 386,000$                    
62,133,000$                                                

Capital Costs - O-8 to O-13 Region 
SWIRL CONCENTRATOR / VORTEX SEPARATOR

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 6
Peak Volume 748,653 CF

 5.60 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 287.83 CFS

186.02 MGD

1. Sedimentation Basin (CSOTF) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 186.02 287.83 Ref: CSO Statistics
Avg Loading Rate (GPD / SF) / (MGD / SF) 4,500                          0.005 Ref: Technical Parameters
Max Loading Rate (GPD / SF) / (MGD / SF) 6,000                          0.006 Ref: Technical Parameters
Available Capacity (% Basin Vol) 80% Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 31,100 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 250 OK =(Surf Area x 2)1/2

Width (Ft) 125 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd
Storage Volume @ Selected Dimensions (MG / CF) 2.81 375,000

Construction Cost (CSOTF) 17,437,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 186.02 287.83 = Peak Rate
Force Main Diameter (In) 94 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 24,345,000$               119,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 287.83 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 563,000 =Required Storage Vol x 1.5
Odor Control Flow Rate (CFM) 28,150 = ACH x Volume / 60 

Construction Cost (Odor Control) 1,252,000$                 
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 186.02 Ref: CSO Statistics

Construction Cost (Screening) 9,025,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 186.02 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 213 102
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection) 2,588,000$                 

6. Stored Volume Treatment
Volume Requiring Treatment (MG) 5.60 Sed Basin Volume
Dewatering Time (Days) 2 Typ 2, Rev as Req'd  
Dewatering Pumping Rate (MGD) 2.80 = Peak Vol/DW Time

Construction Cost 9,359,739$                 
8. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - CSOTF (SF) 80,000 = (0.006 x Cap(CFS) + 0.1137) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 160,000$                    
79,114,739$                                                

Capital Costs - O-8 to O-13 Region 
SEDIMENTATION BASIN (CSOTF)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 6
Peak Volume 748,653 CF

 5.60 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 287.83 CFS

186.02 MGD

1. High Rate End of Pipe Treatment (HREOP) Parameters
Sizing Basis: Peak Flow (MGD / CFS) 186.02 287.83                        Ref: CSO Statistics
Loading Rate (GPD / SF) / (MGD / SF) 85,000                        0.085 Ref: Technical Parameters
Surface Area Req'd at Peak Flow (SF) 2,190 = (MGD x 1,000,000) / (6,000 GPD / SF)
Length (Ft) 67 OK =(Surf Area x 2)1/2

Width (Ft) 34 Area OK = Area Req'd / Length
Max Length : Width Ratio 3:1 Ratio OK Ref: Technical Parameters
Side-water Depth (Ft), 12-ft max depth 12 Typ 12, Rev as Req'd

Construction Cost (HREOP) 33,680,000$               
2. Dewatering Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Underflow Rate (%) 10% Ref: Technical Parameters
Dewatering Time (Days) 1 Typ 1, Rev as Req'd  Ref: Tech Par
Dewatering Pumping Rate (MGD / CFS) 204.62 316.61 = Peak Flow / DW Time x % Req Pump
Force Main Diameter (In) 98 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 26,615,000$               126,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 287.83 Ref: Technical Parameters

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 55,000 =Required Storage Vol x 2
Odor Control Flow Rate (CFM) 2,750 = ACH x Volume / 60

Construction Cost (Odor Control) 202,000$                    
5. Screening Parameters
Screening Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow, into facility (MGD) 186.02 Ref: CSO Statistics

Construction Cost (Screening) 9,025,000$                 
6. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1                                 Typ 1, Rev as Req'd
Peak Flow (MGD) 204.62 Ref: Peak flow of PS
Cl2 Contact Tank Length / Width (Ft) 224 107
Passes 7 15.14 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,521,000$                 4,054,000$                 

Construction Cost (Disinfection) 6,575,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
8. Land Acquisition Parameters
Land Required - HREOP (SF) 108,000 = (0.0069 x Cap(CFS) + 0.4993) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 216,000$                    
91,268,000$                                                

Capital Costs - O-8 to O-13 Region 
HIGH RATE END OF PIPE TREATMENT (HREOP)

6 Overflows / Year

TOTAL CAPITAL COST
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Capital Costs

RESULTS SUMMARY  
Number of Events / Year 94

Number of Overflows / Year 6
Peak Volume 748,653 CF

 5.60 MG
Total Volume 20,364,788 CF

 152.33 MG
Peak Rate 287.83 CFS

186.02 MGD

1. Screening Parameters
Screening Required (Yes = 1; No = 2) 1 Default Value
Peak Flow, into facility (MGD) 186.02 287.83 Ref: CSO Statistics

Construction Cost (Screening) 9,025,000$                 
2. Pump Station / Force Main Parameters
Volume Requiring Pumping (%) 100% Ref: Technical Parameters
Dewatering Pumping Rate (MGD / CFS) 186.02 287.83 = Peak Flow x % Req Pump
Force Main Diameter (In) 94 DW Pump Rate / 2 FPS
Force Main Velocity (FPS) 6.0 Check: OK - Velocity >2 fps/< 10 fps
Force Main Length (Ft) 100                             Input by Engineer

Construction Cost (PS / Force Main) 24,345,000$               119,000$                    
3. Consolidation and/or Outfall Pipe Parameters
Peak Flow (CFS) 287.83 Ref: CSO Statistics

Diameter (In) 108

<25cfs=36"; 25-50cfs=48"; 50-100cfs=66"; 
100-150cfs=78"; 150-200cfs=90", 200-
250cfs=96"; 250-300cfs=108"; 
>300cfs=120"

Length (Ft) -                              Input by Engineer
Depth (Ft) -                              Input by Engineer

Construction Cost (Local / Cnsldn Pipe) -$                            14,530,000$               Ancillary pipe / Pipe to connect outfalls
4. Odor Control Parameters
Air Changes / Hour (ACH) 3 Ref: Technical Parameters
Volume of Ventilated Space (CF) 57,600 =CFS x 200
Odor Control Flow Rate (CFM) 2,880 = ACH x Volume / 60

Construction Cost (Odor Control) 210,000$                    
5. Disinfection Parameters
Disinfection Required (Yes = 1; No = 2) 1 Default Value
Peak Flow (MGD) 186.02 Ref: Peak Flow into Facility
Cl2 Contact Tank Length / Width (Ft) 213 102
Passes 7 15.10 Ref: Tech Param-15 min minimum

OK Detn Time
Construction Cost (Disinfection / CC Tank) 2,588,000$                 3,753,000$                 

Construction Cost (Disinfection) 6,341,000$                 
7. Regulator / Vortex Drop Parameters

Regulator Construction (0=None; 1=New Static; 2=New 
Auto; 3=New Reg; 4=Mod Reg) 4                                 Modify Regulator Input by Engineer

Number Regulators 1                                 Input by Engineer
New Vortex Drop Shaft 1                                 Typ=# Regs, Rev Qty as Req'd

Construction Cost (Regulators/Vortex) 299,000$                    
7. Land Acquisition Parameters
Land Required - Screening & Disinfection (SF) 42,000 =(0.0016 x Cap(CFS) + 0.514) x 43560
Land Required Cost ($ / SF) 2$                               Ref: Technical Parameters

Land Acquisition Cost 84,000$                      
54,953,000$                                                

Capital Costs - O-8 to O-13 Region 
SCREENING AND DISINFECTION

6 Overflows / Year

TOTAL CAPITAL COST
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Operation and Maintenance Costs

O-8 to O-13 Region 
Requirement Input Parameter Input Value Annual O&M Cost

Service Life 
(Yr)

Present Worth 
Factor Present Worth

Pump Station O&M Flow Rate (mgd) 27.18 $170,715 20 10.910 $1,862,491
Length (ft) 6427
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 391.91 $67,953 20 10.910 $741,365
Odor Control O&M Capacity (cfm) 340,600 $1,192,100 20 10.910 $13,005,739
Reserve / Replace 10% Gravity / 15% Pump $103,039

Total Annual O&M $1,598,000 Total PW O&M $18,134,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 391.91 $1,015,298 20 10.910 $11,076,836

No. Events / Yr 94
Const Cost ($) $34,484,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 392 $67,953 20 10.910 $741,365
Odor Control O&M Capacity (cfm) 32,060 $112,210 20 10.910 $1,224,204
Reserve / Replace 10% Gravity / 15% Pump $256,061

Total Annual O&M $1,340,000 Total PW O&M $15,384,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 27.18 $170,715 20 10.910 $1,862,491

No. Events / Yr 94
Const Cost ($) $84,608,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 392 $67,953 20 10.910 $741,365
Odor Control O&M Capacity (cfm) 320,550 $1,121,925 20 10.910 $12,240,134
Reserve / Replace 10% Gravity / 15% Pump $93,654

Total Annual O&M $1,630,000 Total PW O&M $18,838,000

Storage Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

$29,790

$2,085,110

Tank O&M $269,274

Tunnel Storage

Tank O&M $143,964 14.48450

Tunnel Maintenance $2,057 14.48450

Sub-Surface Storage 
Tank

Surface Storage Tank

14.484 $3,900,04950
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Operation and Maintenance Costs

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 391.91 $1,015,298 20 10.910 $11,076,836
Sed. Basin O&M Flow Rate (mgd) 391.91 $44,089 50 14.484 $638,573
Screening O&M Flow Rate (mgd) 391.91 $67,953 20 10.910 $741,365
Disinfection O&M Flow Rate (mgd) 391.91 $611,016 20 10.910 $6,666,146
Odor Control O&M Capacity (cfm) 59,150.00 $207,025 20 10.910 $2,258,630
Reserve / Replace 10% Gravity / 15% Pump $268,505

Total Annual O&M $1,946,000 Total PW O&M $21,650,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 431.10 $1,082,051 20 10.910 $11,805,114
HREP O&M Flow Rate (mgd) 391.91 $780,292 20 10.910 $8,512,937
Screening O&M Flow Rate (mgd) 391.91 $67,953 20 10.910 $741,365
Disinfection O&M Flow Rate (mgd) 431.10 $647,543 20 10.910 $7,064,660
Odor Control O&M Capacity (cfm) 5,700.00 $19,950 20 10.910 $217,653
Reserve / Replace 10% Gravity / 15% Pump $494,826

Total Annual O&M $2,598,000 Total PW O&M $28,837,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 431.10 $1,082,051 20 10.910 $11,805,114
Swirl / Vortex O&M Flow Rate (mgd) 391.91 $44,089 20 10.910 $481,013
Screening O&M Flow Rate (mgd) 391.91 $67,953 20 10.910 $741,365
Disinfection O&M Flow Rate (mgd) 431.10 $647,543 20 10.910 $7,064,660
Odor Control O&M Capacity (cfm) 59,150.00 $207,025 20 10.910 $2,258,630
Reserve / Replace 10% Gravity / 15% Pump $304,378

Total Annual O&M $2,049,000 Total PW O&M $22,655,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 391.91 $1,015,298 20 10.910 $11,076,836
Screening O&M Flow Rate (mgd) 391.91 $67,953 20 10.910 $741,365
Disinfection O&M Flow Rate (mgd) 391.91 $611,016 20 10.910 $6,666,146
Odor Control O&M Capacity (cfm) 6,070.00 $21,245 20 10.910 $231,782
Reserve / Replace 10% Gravity / 15% Pump $263,435

Total Annual O&M $1,716,000 Total PW O&M $18,980,000

Treatment Technologies: Annual O&M Cost Calculations (0 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment
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Operation and Maintenance Costs

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 7.74 $73,747 20 10.910 $804,573

Length (ft) 4813
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 298.57 $48,455 20 10.910 $528,644
Odor Control O&M Capacity (cfm) 97,000 $339,500 20 10.910 $3,703,924
Reserve / Replace 10% Gravity / 15% Pump $58,178

Total Annual O&M $629,000 Total PW O&M $7,509,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 298.57 $846,585 20 10.910 $9,236,190

No. Events / Yr 94
Const Cost ($) $8,769,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 299 $48,455 20 10.910 $528,644
Odor Control O&M Capacity (cfm) 9,120 $31,920 20 10.910 $348,245
Reserve / Replace 10% Gravity / 15% Pump $195,489

Total Annual O&M $1,007,000 Total PW O&M $11,463,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 7.74 $73,747 20 10.910 $804,573

No. Events / Yr 94
Const Cost ($) $24,741,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 299 $48,455 20 10.910 $528,644
Odor Control O&M Capacity (cfm) 91,200 $319,200 20 10.910 $3,482,453
Reserve / Replace 10% Gravity / 15% Pump $57,754

Total Annual O&M $562,000 Total PW O&M $6,606,000

14.484 $1,153,996

14.484 $1,732,326

Storage Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Tunnel Maintenance $1,540 50 14.484 $22,305

Tank O&M

Tank O&M $119,606

Tunnel Storage

Surface Storage Tank

50

$79,676 50

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 298.57 $846,585 20 10.910 $9,236,190
Sed. Basin O&M Flow Rate (mgd) 298.57 $33,590 50 14.484 $486,497
Screening O&M Flow Rate (mgd) 298.57 $48,455 20 10.910 $528,644
Disinfection O&M Flow Rate (mgd) 298.57 $517,711 20 10.910 $5,648,197
Odor Control O&M Capacity (cfm) 45,100.00 $157,850 20 10.910 $1,722,134
Reserve / Replace 10% Gravity / 15% Pump $207,607

Total Annual O&M $1,605,000 Total PW O&M $17,829,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 328.43 $902,246 20 10.910 $9,843,449
HREP O&M Flow Rate (mgd) 298.57 $664,943 20 10.910 $7,254,491
Screening O&M Flow Rate (mgd) 298.57 $48,455 20 10.910 $528,644
Disinfection O&M Flow Rate (mgd) 328.43 $548,661 20 10.910 $5,985,855
Odor Control O&M Capacity (cfm) 4,300.00 $15,050 20 10.910 $164,195
Reserve / Replace 10% Gravity / 15% Pump $373,032

Total Annual O&M $2,180,000 Total PW O&M $24,150,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 328.43 $902,246 20 10.910 $9,843,449
Swirl / Vortex O&M Flow Rate (mgd) 298.57 $33,590 20 10.910 $366,460
Screening O&M Flow Rate (mgd) 298.57 $48,455 20 10.910 $528,644
Disinfection O&M Flow Rate (mgd) 328.43 $548,661 20 10.910 $5,985,855
Odor Control O&M Capacity (cfm) 46,150.00 $161,525 20 10.910 $1,762,228
Reserve / Replace 10% Gravity / 15% Pump $236,417

Total Annual O&M $1,695,000 Total PW O&M $18,723,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 298.57 $846,585 20 10.910 $9,236,190
Screening O&M Flow Rate (mgd) 298.57 $48,455 20 10.910 $528,644
Disinfection O&M Flow Rate (mgd) 298.57 $517,711 20 10.910 $5,648,197
Odor Control O&M Capacity (cfm) 4,620.00 $16,170 20 10.910 $176,414
Reserve / Replace 10% Gravity / 15% Pump $203,508

Total Annual O&M $1,429,000 Total PW O&M $15,793,000

Treatment Technologies: Annual O&M Cost Calculations (1 Overflow / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)
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Operation and Maintenance Costs

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 7.17 $70,069 20 10.910 $764,443

Length (ft) 4710
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 284.56 $45,801 20 10.910 $499,690
Odor Control O&M Capacity (cfm) 89,850 $314,475 20 10.910 $3,430,903
Reserve / Replace 10% Gravity / 15% Pump $55,609

Total Annual O&M $597,000 Total PW O&M $7,164,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 284.56 $819,818 20 10.910 $8,944,166

No. Events / Yr 94
Const Cost ($) $8,067,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 285 $45,801 20 10.910 $499,690
Odor Control O&M Capacity (cfm) 8,460 $29,610 20 10.910 $323,043
Reserve / Replace 10% Gravity / 15% Pump $186,661

Total Annual O&M $974,000 Total PW O&M $11,082,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 7.17 $70,069 20 10.910 $764,443

No. Events / Yr 94
Const Cost ($) $22,985,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 285 $45,801 20 10.910 $499,690
Odor Control O&M Capacity (cfm) 84,550 $295,925 20 10.910 $3,228,524
Reserve / Replace 10% Gravity / 15% Pump $55,215

Total Annual O&M $528,000 Total PW O&M $6,217,000

$1,128,577

$1,668,743

Tank O&M $77,921 50

Tank O&M $115,216 50 14.484

Storage Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Tunnel Maintenance $1,507 50 14.484 $21,831

14.484

Tunnel Storage

Surface Storage Tank

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 284.56 $819,818 20 10.910 $8,944,166
Sed. Basin O&M Flow Rate (mgd) 284.56 $32,012 50 14.484 $463,656
Screening O&M Flow Rate (mgd) 284.56 $45,801 20 10.910 $499,690
Disinfection O&M Flow Rate (mgd) 284.56 $502,764 20 10.910 $5,485,130
Odor Control O&M Capacity (cfm) 43,100.00 $150,850 20 10.910 $1,645,764
Reserve / Replace 10% Gravity / 15% Pump $198,444

Total Annual O&M $1,552,000 Total PW O&M $17,237,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 313.01 $873,719 20 10.910 $9,532,226
HREP O&M Flow Rate (mgd) 284.56 $646,402 20 10.910 $7,052,202
Screening O&M Flow Rate (mgd) 284.56 $45,801 20 10.910 $499,690
Disinfection O&M Flow Rate (mgd) 313.01 $532,821 20 10.910 $5,813,041
Odor Control O&M Capacity (cfm) 4,100.00 $14,350 20 10.910 $156,558
Reserve / Replace 10% Gravity / 15% Pump $355,133

Total Annual O&M $2,114,000 Total PW O&M $23,409,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 313.01 $873,719 20 10.910 $9,532,226
Swirl / Vortex O&M Flow Rate (mgd) 284.56 $32,012 20 10.910 $349,254
Screening O&M Flow Rate (mgd) 284.56 $45,801 20 10.910 $499,690
Disinfection O&M Flow Rate (mgd) 313.01 $532,821 20 10.910 $5,813,041
Odor Control O&M Capacity (cfm) 43,250.00 $151,375 20 10.910 $1,651,492
Reserve / Replace 10% Gravity / 15% Pump $226,082

Total Annual O&M $1,636,000 Total PW O&M $18,072,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 284.56 $819,818 20 10.910 $8,944,166
Screening O&M Flow Rate (mgd) 284.56 $45,801 20 10.910 $499,690
Disinfection O&M Flow Rate (mgd) 284.56 $502,764 20 10.910 $5,485,130
Odor Control O&M Capacity (cfm) 4,410.00 $15,435 20 10.910 $168,395
Reserve / Replace 10% Gravity / 15% Pump $194,487

Total Annual O&M $1,384,000 Total PW O&M $15,292,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (2 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0063.pdf



Operation and Maintenance Costs

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.31 $64,370 20 10.910 $702,278

Length (ft) 4936
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 208.02 $32,577 20 10.910 $355,408
Odor Control O&M Capacity (cfm) 79,150 $277,025 20 10.910 $3,022,326
Reserve / Replace 10% Gravity / 15% Pump $44,717

Total Annual O&M $541,000 Total PW O&M $6,539,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 208.02 $664,986 20 10.910 $7,254,962

No. Events / Yr 94
Const Cost ($) $7,024,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 208 $32,577 20 10.910 $355,408
Odor Control O&M Capacity (cfm) 7,450 $26,075 20 10.910 $284,477
Reserve / Replace 10% Gravity / 15% Pump $138,804

Total Annual O&M $799,000 Total PW O&M $9,124,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 6.31 $64,370 20 10.910 $702,278

No. Events / Yr 94
Const Cost ($) $20,353,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 208 $32,577 20 10.910 $355,408
Odor Control O&M Capacity (cfm) 74,500 $260,750 20 10.910 $2,844,767
Reserve / Replace 10% Gravity / 15% Pump $44,363

Total Annual O&M $467,000 Total PW O&M $5,520,000

Tank O&M $108,636

Surface Storage Tank

50

$1,090,811

14.484 $1,573,441

50

Storage Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Tunnel Maintenance $1,580 50 14.484 $22,879

14.484Tank O&M $75,314

Tunnel Storage

Sub-Surface Storage 
Tank
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Operation and Maintenance Costs

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 208.02 $664,986 20 10.910 $7,254,962
Sed. Basin O&M Flow Rate (mgd) 208.02 $23,402 50 14.484 $338,947
Screening O&M Flow Rate (mgd) 208.02 $32,577 20 10.910 $355,408
Disinfection O&M Flow Rate (mgd) 208.02 $415,407 20 10.910 $4,532,068
Odor Control O&M Capacity (cfm) 31,350.00 $109,725 20 10.910 $1,197,093
Reserve / Replace 10% Gravity / 15% Pump $148,232

Total Annual O&M $1,247,000 Total PW O&M $13,827,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 228.82 $708,708 20 10.910 $7,731,959
HREP O&M Flow Rate (mgd) 208.02 $537,629 20 10.910 $5,865,502
Screening O&M Flow Rate (mgd) 208.02 $32,577 20 10.910 $355,408
Disinfection O&M Flow Rate (mgd) 228.82 $440,241 20 10.910 $4,803,002
Odor Control O&M Capacity (cfm) 3,050.00 $10,675 20 10.910 $116,464
Reserve / Replace 10% Gravity / 15% Pump $259,189

Total Annual O&M $1,730,000 Total PW O&M $19,132,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 228.82 $708,708 20 10.910 $7,731,959
Swirl / Vortex O&M Flow Rate (mgd) 208.02 $23,402 20 10.910 $255,316
Screening O&M Flow Rate (mgd) 208.02 $32,577 20 10.910 $355,408
Disinfection O&M Flow Rate (mgd) 228.82 $440,241 20 10.910 $4,803,002
Odor Control O&M Capacity (cfm) 31,750.00 $111,125 20 10.910 $1,212,367
Reserve / Replace 10% Gravity / 15% Pump $169,743

Total Annual O&M $1,317,000 Total PW O&M $14,528,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 208.02 $664,986 20 10.910 $7,254,962
Screening O&M Flow Rate (mgd) 208.02 $32,577 20 10.910 $355,408
Disinfection O&M Flow Rate (mgd) 208.02 $415,407 20 10.910 $4,532,068
Odor Control O&M Capacity (cfm) 3,220.00 $11,270 20 10.910 $122,955
Reserve / Replace 10% Gravity / 15% Pump $145,150

Total Annual O&M $1,125,000 Total PW O&M $12,411,000

Treatment Technologies: Annual O&M Cost Calculations (4 Overflows / Year)

Screening & Disinfection

Swirl / Vortex

CSOTF - Detention & 
Treatment

High Rate End-of-Pipe 
(Ballasted Floc)

SW-E-0063.pdf



Operation and Maintenance Costs

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 5.60 $59,422 20 10.910 $648,293

Length (ft) 4963
Cost / 8-man Crew ($) $1,600

Shaft Maintenance No. Shafts 5 $165,083 50 14.484 $2,390,988
Screening O&M Flow Rate (mgd) 186.02 $29,170 20 10.910 $318,245
Odor Control O&M Capacity (cfm) 70,200 $245,700 20 10.910 $2,680,572
Reserve / Replace 10% Gravity / 15% Pump $40,860

Total Annual O&M $501,000 Total PW O&M $6,102,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 186.02 $617,126 20 10.910 $6,732,808

No. Events / Yr 94
Const Cost ($) $6,165,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 186 $29,170 20 10.910 $318,245
Odor Control O&M Capacity (cfm) 6,610 $23,135 20 10.910 $252,401
Reserve / Replace 10% Gravity / 15% Pump $124,969

Total Annual O&M $743,000 Total PW O&M $8,488,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 5.60 $59,422 20 10.910 $648,293

No. Events / Yr 94
Const Cost ($) $18,160,000
Man-hours / Crew 8

Screening O&M Flow Rate (mgd) 186 $29,170 20 10.910 $318,245
Odor Control O&M Capacity (cfm) 66,100 $231,350 20 10.910 $2,524,014
Reserve / Replace 10% Gravity / 15% Pump $40,539

Total Annual O&M $424,000 Total PW O&M $5,025,000

Storage Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Tunnel Maintenance $1,588 50 14.484 $23,002

$1,494,035

Tank O&M $73,166

50

14.484 $1,059,70850

Tank O&M $103,154 14.484Sub-Surface Storage 
Tank

Tunnel Storage

Surface Storage Tank

SW-E-0063.pdf



Operation and Maintenance Costs

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 186.02 $617,126 20 10.910 $6,732,808
Sed. Basin O&M Flow Rate (mgd) 186.02 $20,927 50 14.484 $303,094
Screening O&M Flow Rate (mgd) 186.02 $29,170 20 10.910 $318,245
Disinfection O&M Flow Rate (mgd) 186.02 $388,057 20 10.910 $4,233,673
Odor Control O&M Capacity (cfm) 28,150.00 $98,525 20 10.910 $1,074,902
Reserve / Replace 10% Gravity / 15% Pump $134,320

Total Annual O&M $1,154,000 Total PW O&M $12,797,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 204.62 $657,701 20 10.910 $7,175,476
HREP O&M Flow Rate (mgd) 186.02 $503,417 20 10.910 $5,492,254
Screening O&M Flow Rate (mgd) 186.02 $29,170 20 10.910 $318,245
Disinfection O&M Flow Rate (mgd) 204.62 $411,255 20 10.910 $4,486,769
Odor Control O&M Capacity (cfm) 2,750.00 $9,625 20 10.910 $105,008
Reserve / Replace 10% Gravity / 15% Pump $232,153

Total Annual O&M $1,612,000 Total PW O&M $17,810,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 204.62 $657,701 20 10.910 $7,175,476
Swirl / Vortex O&M Flow Rate (mgd) 186.02 $20,927 20 10.910 $228,309
Screening O&M Flow Rate (mgd) 186.02 $29,170 20 10.910 $318,245
Disinfection O&M Flow Rate (mgd) 204.62 $411,255 20 10.910 $4,486,769
Odor Control O&M Capacity (cfm) 28,850.00 $100,975 20 10.910 $1,101,631
Reserve / Replace 10% Gravity / 15% Pump $153,468

Total Annual O&M $1,221,000 Total PW O&M $13,464,000

O-8 to O-13 Region Requirement Input Parameter Input Value Annual O&M Cost
Service Life 

(Yr)
Present Worth 

Factor Present Worth
Pump Station O&M Flow Rate (mgd) 186.02 $617,126 20 10.910 $6,732,808
Screening O&M Flow Rate (mgd) 186.02 $29,170 20 10.910 $318,245
Disinfection O&M Flow Rate (mgd) 186.02 $388,057 20 10.910 $4,233,673
Odor Control O&M Capacity (cfm) 2,880.00 $10,080 20 10.910 $109,972
Reserve / Replace 10% Gravity / 15% Pump $131,486

Total Annual O&M $1,045,000 Total PW O&M $11,526,000

Screening & Disinfection

Treatment Technologies: Annual O&M Cost Calculations (6 Overflows / Year)

Swirl / Vortex

High Rate End-of-Pipe 
(Ballasted Floc)

CSOTF - Detention & 
Treatment

SW-E-0063.pdf



Cost Summary

CS4-Separation SEWER SEPARATION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $123.0 $122,999,000 $0
1 $123.0 $122,999,000 $0
2 $123.0 $122,999,000 $0
4 $123.0 $122,999,000 $0
6 $123.0 $122,999,000 $0

S2-Sub Surf Tnk SUB-SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $165.7 $146,888,282 $18,838,000
1 $76.3 $69,694,997 $6,606,000
2 $73.1 $66,882,387 $6,217,000
4 $65.6 $60,081,770 $5,520,000
6 $61.4 $56,338,739 $5,025,000

S3-Tunnel TUNNEL STORAGE
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $151.1 $132,976,282 $18,134,000
1 $66.3 $58,809,997 $7,509,000
2 $63.6 $56,397,387 $7,164,000
4 $57.2 $50,634,770 $6,539,000
6 $53.7 $47,637,739 $6,102,000

S4-Surf Tnk SURFACE STORAGE TANK
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $149.8 $134,372,282 $15,384,000
1 $98.2 $86,739,997 $11,463,000
2 $94.6 $83,485,387 $11,082,000
4 $78.4 $69,254,770 $9,124,000
6 $72.9 $64,450,739 $8,488,000

T1-Vortex SWIRL CONCENTRATOR / VORTEX SEPARATOR
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $129.1 $106,427,000 $22,655,000
1 $105.3 $86,588,000 $18,723,000
2 $101.6 $83,552,000 $18,072,000
4 $81.5 $66,955,000 $14,528,000
6 $75.6 $62,133,000 $13,464,000

T2-HREOP HIGH RATE END OF PIPE TREATMENT (HREOP)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $206.5 $177,650,000 $28,837,000
1 $161.7 $137,538,000 $24,150,000
2 $155.1 $131,651,000 $23,409,000
4 $119.3 $100,132,000 $19,132,000
6 $109.1 $91,268,000 $17,810,000

T3-CSOTF SEDIMENTATION BASIN (CSOTF)
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $142.4 $120,721,032 $21,650,000
1 $119.7 $101,877,997 $17,829,000
2 $116.2 $98,917,387 $17,237,000
4 $97.2 $83,392,770 $13,827,000
6 $91.9 $79,114,739 $12,797,000

T4-Scr & Dis SCREENING AND DISINFECTION
Overflows per year PW Cost (million) Capital Cost PW O&M Cost

0 $113.1 $94,118,000 $18,980,000
1 $92.1 $76,349,000 $15,793,000
2 $89.0 $73,678,000 $15,292,000
4 $71.4 $59,007,000 $12,411,000
6 $66.5 $54,953,000 $11,526,000

SW-E-0063.pdf



Cost Summary

Figure 3 – O-8 to O-13 Region Alternative Costs
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Exceedance Summary

Region Name O-8 to O-13 Results Summary

Structures within Region Number of Events: 94
Model ID O-8 to O-13.1 Peak Volume: 3,633,204 ft3

Structure Type Regional 27.18 MG
PWSA Sewershed N/A Total Volume: 20,364,788 ft3

Stream of Discharge Ohio River 152.34 MG
NPDES Permit Number N/A Peak Rate: 606.41 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

1/5/2005 0:18 3342 1/5/2005 14:45 3633203.78 27178.181 0 81.73 21

1/11/2005 7:31 1697 1/12/2005 1:30 1034355.28 7737.495 1 71.12 26

10/24/2005 12:46 1817 10/25/2005 2:15 958100.84 7167.073 2 45.63 34

11/14/2005 21:30 590 11/15/2005 3:45 880168.31 6584.099 3 160.00 9

7/5/2005 16:00 139 7/5/2005 16:30 843868.91 6312.561 4 606.41 0

2/14/2005 4:16 1226 2/14/2005 10:00 813609.30 6086.204 5 25.81 49

11/29/2005 1:45 754 11/29/2005 11:15 748652.95 5600.298 6 74.44 25

6/11/2005 17:30 60 6/11/2005 18:00 736639.22 5510.430 7 461.99 1

8/20/2005 18:00 114 8/20/2005 19:00 712584.15 5330.486 8 357.76 3

1/3/2005 3:21 1295 1/3/2005 13:50 633008.21 4735.218 9 36.53 41

7/12/2005 18:45 125 7/12/2005 20:00 625575.10 4679.615 10 321.87 4

5/13/2005 22:30 690 5/13/2005 23:45 619263.29 4632.399 11 130.24 13

4/1/2005 19:15 1182 4/2/2005 6:30 519919.18 3889.255 12 64.03 30

4/23/2005 3:15 550 4/23/2005 3:45 430829.76 3222.822 13 142.81 11

3/28/2005 7:55 789 3/28/2005 10:15 427570.57 3198.442 14 36.40 43

7/15/2005 17:30 90 7/15/2005 18:00 425525.14 3183.141 15 187.74 8

5/14/2005 16:00 410 5/14/2005 16:15 421407.74 3152.341 16 440.30 2

9/29/2005 5:00 124 9/29/2005 5:45 392621.04 2937.002 17 309.74 5

1/13/2005 22:35 304 1/14/2005 2:05 338980.61 2535.744 18 39.47 37

7/26/2005 19:30 65 7/26/2005 20:00 329754.60 2466.729 19 271.99 7

8/29/2005 9:15 394 8/29/2005 13:00 319921.82 2393.175 20 119.88 16

1/8/2005 1:00 597 1/8/2005 5:15 317128.12 2372.277 21 79.22 22

3/23/2005 2:30 715 3/23/2005 12:30 268587.01 2009.165 22 37.01 40

5/11/2005 22:30 120 5/11/2005 22:45 266479.32 1993.399 23 99.07 19

5/28/2005 8:15 634 5/28/2005 9:15 262098.96 1960.631 24 65.54 29

12/15/2005 10:45 589 12/15/2005 14:00 247956.34 1854.837 25 92.89 20

5/23/2005 16:15 50 5/23/2005 16:30 233259.68 1744.899 26 287.83 6

10/21/2005 18:33 221 10/21/2005 19:10 178723.71 1336.943 27 36.41 42

11/9/2005 19:15 50 11/9/2005 19:30 174344.33 1304.183 28 149.60 10

2/9/2005 14:50 145 2/9/2005 16:45 166157.31 1242.940 29 75.80 23

7/17/2005 16:00 60 7/17/2005 16:15 165464.92 1237.760 30 122.34 14

2/20/2005 15:25 699 2/20/2005 20:00 162968.22 1219.084 31 69.26 27

10/7/2005 7:05 390 10/7/2005 10:45 161658.80 1209.289 32 44.83 35

O-8, O-9, O-10, O-11, O-13

Region 1

Peak Flow RateExceedance Timing Exceedance Volume

Base Line Condition

PWSA CSO DISCHARGES
for "Typical Year - 2005"

O-8 to O-13SW-E-0063.pdf



Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

7/21/2005 14:15 55 7/21/2005 14:45 143466.50 1073.201 33 140.06 12

10/22/2005 6:55 694 10/22/2005 16:45 140081.25 1047.878 34 30.54 45

4/22/2005 15:45 329 4/22/2005 16:15 138779.34 1038.139 35 43.25 36

4/20/2005 18:30 349 4/20/2005 21:30 127642.21 954.828 36 37.31 39

5/20/2005 3:00 529 5/20/2005 6:30 126387.88 945.445 37 29.99 46

9/26/2005 6:45 317 9/26/2005 8:00 124386.63 930.474 38 68.61 28

7/25/2005 13:00 55 7/25/2005 13:30 122746.86 918.208 39 121.94 15

11/1/2005 14:31 218 11/1/2005 16:30 107641.57 805.213 40 24.80 50

4/30/2005 4:16 169 4/30/2005 6:45 99241.68 742.377 41 26.05 48

3/24/2005 9:30 40 3/24/2005 9:45 80677.70 603.510 42 107.19 17

6/14/2005 18:45 75 6/14/2005 19:30 74263.84 555.531 43 35.62 44

11/16/2005 4:00 454 11/16/2005 4:15 61476.61 459.876 44 61.53 31

6/28/2005 18:00 70 6/28/2005 18:15 60233.57 450.577 45 75.73 24

8/27/2005 15:04 50 8/27/2005 15:30 59398.26 444.329 46 101.24 18

2/16/2005 7:00 99 2/16/2005 7:20 59168.79 442.612 47 21.43 53

11/9/2005 4:00 95 11/9/2005 4:30 53745.84 402.046 48 48.41 32

8/26/2005 20:45 55 8/26/2005 21:00 52574.55 393.284 49 46.40 33

12/25/2005 10:40 169 12/25/2005 13:00 48200.35 360.563 50 22.46 52

3/27/2005 16:45 93 3/27/2005 17:15 41972.09 313.972 51 22.90 51

6/3/2005 7:47 108 6/3/2005 9:15 25596.26 191.473 52 27.81 47

5/7/2005 12:01 108 5/7/2005 13:30 24387.36 182.430 53 38.20 38

3/20/2005 3:31 303 3/20/2005 7:25 23461.20 175.501 54 18.29 55

6/10/2005 21:15 40 6/10/2005 21:35 17512.11 130.999 55 19.48 54

4/3/2005 1:00 421 4/3/2005 4:45 16764.83 125.409 56 8.21 57

3/7/2005 22:10 368 3/8/2005 1:45 14140.43 105.778 57 4.00 63

8/8/2005 8:32 57 8/8/2005 9:05 11734.48 87.780 58 15.45 56

4/27/2005 0:15 105 4/27/2005 0:40 10272.61 76.844 59 7.44 58

12/31/2005 23:00 60 12/31/2005 23:05 8201.28 61.350 60 2.39 67

1/30/2005 1:16 654 1/30/2005 11:40 7774.45 58.157 61 4.00 64

11/6/2005 13:45 35 11/6/2005 14:10 4380.88 32.771 62 5.82 60

11/23/2005 19:25 64 11/23/2005 20:20 3942.78 29.494 63 6.63 59

8/16/2005 5:02 122 8/16/2005 6:40 2341.50 17.516 64 1.97 68

10/21/2005 7:18 42 10/21/2005 7:45 2250.43 16.834 65 3.06 65

11/24/2005 7:55 234 11/24/2005 8:15 2090.53 15.638 66 1.17 73

7/17/2005 8:45 20 7/17/2005 9:00 2085.56 15.601 67 5.18 61

9/16/2005 8:45 34 9/16/2005 9:00 2074.02 15.515 68 4.27 62

10/24/2005 1:42 112 10/24/2005 3:25 1726.26 12.913 69 1.61 70

5/24/2005 21:05 30 5/24/2005 21:15 1668.84 12.484 70 1.55 71

7/13/2005 15:45 20 7/13/2005 16:00 1633.10 12.216 71 2.61 66

2/25/2005 13:05 44 2/25/2005 13:15 1072.56 8.023 72 0.74 74

7/27/2005 3:16 18 7/27/2005 3:30 918.11 6.868 73 1.87 69

6/17/2005 1:25 69 6/17/2005 1:30 797.33 5.964 74 1.42 72

3/11/2005 13:30 34 3/11/2005 14:00 553.58 4.141 75 0.33 82

8/5/2005 11:05 29 8/5/2005 11:25 549.90 4.114 76 0.50 77

10/26/2005 8:41 113 10/26/2005 10:30 517.42 3.871 77 0.59 76

2/8/2005 5:45 94 2/8/2005 7:15 516.68 3.865 78 0.35 80

6/16/2005 11:16 333 6/16/2005 16:45 476.67 3.566 79 0.62 75

1/26/2005 7:50 74 1/26/2005 9:00 426.99 3.194 80 0.32 83

3/12/2005 11:30 19 3/12/2005 11:45 319.31 2.389 81 0.36 78

1/22/2005 10:16 63 1/22/2005 10:30 317.27 2.373 82 0.26 85

2/24/2005 19:00 19 2/24/2005 19:15 301.64 2.256 83 0.35 79

12/26/2005 6:00 19 12/26/2005 6:15 301.14 2.253 84 0.34 81

2/26/2005 13:03 61 2/26/2005 14:00 198.00 1.481 85 0.13 91

5/19/2005 19:30 19 5/19/2005 19:45 188.28 1.408 86 0.21 88
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

12/4/2005 6:30 18 12/4/2005 6:45 175.10 1.310 87 0.20 89
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Exceedance Summary

Start of Exceedance
Exceedance 

Duration 
(minutes)

Time of Peak Flow (ft3) (1,000 gallons) Number of 
Exceedances (cfs) Number of 

Exceedances

Peak Flow RateExceedance Timing Exceedance Volume

4/24/2005 23:46 18 4/25/2005 0:00 172.51 1.290 88 0.22 86

9/23/2005 2:30 18 9/23/2005 2:45 172.43 1.290 89 0.19 90

4/25/2005 6:06 13 4/25/2005 6:15 129.87 0.971 90 0.30 84

4/24/2005 4:06 13 4/24/2005 4:15 103.54 0.775 91 0.22 87

5/27/2005 20:32 14 5/27/2005 20:40 43.27 0.324 92 0.05 92

4/24/2005 14:53 9 4/24/2005 15:00 25.06 0.187 93 0.05 93

O-8 to O-13SW-E-0063.pdf



Exceedance Summary

Region Name O-8 to O-13 Results Summary

Structures within Region Number of Events: 94
Model ID O-8 to O-13.1 Peak Volume: 3,633,204 ft3

Structure Type Regional 27.18 MG
PWSA Sewershed N/A Total Volume: 20,364,788 ft3

Stream of Discharge Ohio River 152.34 MG
NPDES Permit Number N/A Peak Rate: 606.41 cfs
Owner N/A

Model Network (07/19/07) Baseline Conditions#2 - FINAL!#1_1#2
Model Run 2005 Baseline Conditions w/Boundary (8.8.07) - Systemwide Selection

O-8, O-9, O-10, O-11, O-13

Region 1

PWSA CSO DISCHARGES
for "Typical Year - 2005"

Base Line Condition

Figure 1 - O-8 to O-13 Region CSO Volume
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Figure 2 - O-8 to O-13 Region CSO Peak Overflow Rate
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E.6.1 O-8 TO O-13 REGION 

Description of Region 

The O-8 to O-13 Region consists of five sewersheds within the Glen Mawr Avenue Sewersheds.  

The sewersheds consist of approximately 806 acres of residential, business and commercial users 

that contribute flow to five (5) outfalls: 

• O-8, NPDES# 043SO08 

• O-9, NPDES# 042DO09 

• O-10, NPDES# 021AO10 

• O-11, NPDES#021KO11 

• O-13, NPDES#021RO13 

The Glen Mawr Avenue Sewersheds collection and conveyance system consists of 
approximately 135,718 linear feet (25.7 miles) of sewers and 540 manholes.  Nearly all of the 
service area is combined sewer.   

 

Attachment 1 – Tributary Area Map illustrates the location of the outfalls, regulators and 
tributary areas. 

 

The O-8 to O-13 Region typically experiences 94 overflow events during the Typical Year 

Baseline Condition simulation.  The maximum overflow volume during the typical year baseline 

conditions simulation (2005) discharging from the Region is approximately 27.18 MG.  The 

peak overflow rate during the typical year baseline conditions simulation (2005) discharging 

from the Region is approximately 606.41 CFS.  Figure 1 – O-8 to O-13 Region CSO Volume and 

Figure 2 – O-8 to O-13 Region CSO Peak Overflow Rate illustrate the CSO volume and peak 

flow characteristics of the 21 largest CSO events during the typical year baseline conditions 

simulation. 
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Figure 1 - O-8 to O-13 Region CSO Volume
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Figure 2 - O-8 to O-13 Region CSO Peak Overflow Rate
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A necessary component of storage and treatment alternatives would be the construction of a 

consolidation sewer.  The sewer is required to convey CSOs from the above named outfalls to 

the vicinity of outfall O-8.  There does not appear to be limited space along this corridor for a 

storage or treatment facility. 

 

Description of Alternatives 

Attachment 2 - CSO Alternatives Development Worksheet, summarizes the results of the initial 

screening of technologies for their applicability to the control of CSO discharges in this Region.  

Attachment 2 identifies the alternatives that have been brought forward to be included in this 

more detailed evaluation.  The following paragraphs describe these CSO control alternatives in 

more detail. 

Collection System Control Alternatives 

CS4- O-8 to O-13 Region: Sewer Separation 

• Perform complete sewer separation of the tributary area. The separation of sanitary and storm 

sewers such that the drainage area is served by independent sanitary and stormwater sewer 

systems would reduce the hydraulic loading to the outfall.  By definition, the complete 

separation of sewers would result in the elimination of all CSOs at the outfall. 

Storage Alternatives 

 S2- O-8 to O-13 Region: Sub-Surface Storage  

• Construct below grade storage unit, in combination with a screening unit, to temporarily 

store CSO waters.  Stored flows from the facility are slowly reintroduced into the collection 

and conveyance system after the storm event concludes and the system equalizes.  Sub-

surface storage methods typically consist of closed concrete tanks, and are also equipped 

with a pump station and odor control measures. 

S3- O-8 to O-13 Region: Tunnel Storage  

• Construct a tunnel to temporarily store CSO waters.  Stored volumes from the tunnel will 

slowly be reintroduced into the collection and conveyance system after the storm event 

SW-E-0064.pdf
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concludes and the system equalizes. Tunnel storage facilities are typically equipped with 

vortex drop shafts for CSO collection, access/vent shafts, a dewatering pump station, 

screening facilities, and odor control measures 

S4- O-8 to O-13 Region: Surface Storage  

• Construct an above grade storage facility, in combination with a screening unit, to 

temporarily store CSO waters.  Stored flows from the facility are slowly reintroduced into the 

collection and conveyance system after the storm event concludes and the system equalizes.  

Surface storage facilities methods typically consist of open concrete tanks and earthen basins, 

and are also equipped with a pump station and odor control measures. 

Treatment Alternatives 

T1- O-8 to O-13 Region: Suspended Solids Control 

• Construct a suspended solids control unit, in combination with screening and disinfection 

units to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Swirl concentrators / vortex separators are 

typically utilized.  Facilities are usually equipped with a pump station, screening facilities, 

disinfection technologies and odor control measures.  

T2- O-8 to O-13 Region: High Rate End of Pipe Treatment (HREOP) 

• Construct a high rate end of pipe unit, in combination with screening and disinfection units, 

to significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Ballasted flocculation units are typically 

utilized in HREOP treatment facilities.    Facilities are usually equipped with a pump station, 

screening facilities, disinfection technologies and odor control measures.   

T3- O-8 to O-13 Region: CSO Treatment Facility (CSOTF) 

• Construct a CSOTF unit, in combination with screening and disinfection units, to 

significantly reduce the quantities of floatables, coarse solids, suspended solids and 

pathogens discharged into the receiving waters.  Facilities are usually equipped with a pump 

station, screening facilities, disinfection technologies and odor control measures.   

SW-E-0064.pdf
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T4- O-8 to O-13 Region: Screening and Disinfection 

• Construct screening and disinfection facilities to significantly reduce the quantities of 

floatables, coarse solids and pathogens discharged into the receiving waters.  Facilities are 

commonly equipped with a pump station and odor control measures. 

Alternative Evaluation Results 

The above alternatives were evaluated based on a combination of their economic, environmental, 

implementation and operational impacts over a range of CSO control levels corresponding to 0, 

1, 2, 4 and 6 untreated overflows per year. 

Figure 3 – O-8 to O-13 Region Alternative Costs, illustrates the planning level present worth 

costs associated with each of the alternatives when sized for 0, 1, 2, 4 and 6 untreated overflows 

per year. 

Figure 3 – O-8 to O-13 Region Alternative Costs
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The alternative cost information was then pooled with the results of the environmental, 

implementation and operational impact analyses and PWSA-specific scaling and weighting 

factors to produce an overall “ranking” of each alternative at each control level. 

Attachment 3 – Alternative Scoring Sheet, illustrates the composite scoring of economic, 

environmental, implementation and operational evaluation factors for control levels 0, 1, 2, 4 and 

6 untreated overflows per year. 

 

Recommendations 

Based upon the above, for control level 0, it is recommended that CS4-O-8 to O-13 Region: 

Sewer Separation be carried forward and re-evaluated with the results of the system-wide 

alternatives analyses.  For control levels 1 through 6, it is recommended that S3- S-37 to S-42 

Region: Tunnel Storage be carried forward and re-evaluated with the results of the system-wide 

analysis.   

Attachment 4 – Facilities Boundary Map, illustrates the estimated installation location of this 

recommended alternative. 

 

Significant Issues 

There appears to be limited space in this corridor for facilities associated with a tunnel.  Property 

would have to be acquired and buildings demolished.

SW-E-0064.pdf
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Attachment 2 - CSO Alternatives Development Worksheet 

Technology Considered 
Y or N 

Comments 

Source Control: 
Sewer & Manhole 
Rehabilitation N 

The relatively small amount of groundwater abatement attainable 
will not provide adequate CSO control. 

Collection System Controls: 
Sewer system optimization 

N 
The amount of sewer system optimization available will not 
provide adequate CSO control. 

Regulator optimization 
N 

 Regulator optimization will not provide adequate CSO control. 

Inter-basin flow balance / 
relief  N 

Inter-basin flow balance/relief will be evaluated on a regional or 
system-wide basis only. 

Sewer separation 
Y 

Sewer separation within the 608 acres of combined sewer area 
tributary to this region will be evaluated. 

Storage: 
In-line (existing unused 
conduits) N 

In-line storage will be not evaluated. 

Sub-surface 
(tunnels, tanks, etc.) Y 

Sub-surface storage in conjunction with screening will be 
evaluated. 
 

Surface (open tanks, 
earthen basins) Y 

Surface storage in conjunction with screening will be evaluated. 

Treatment: 
Suspended Solids Control 
(swirl/vortex) Y 

Swirl concentrators in conjunction with screening and disinfection 
will be evaluated. 

Floatables & Coarse Solids 
Control (screens, nets, etc.) Y 

Screening will be evaluated in conjunction with storage and 
treatment alternatives. 

Disinfection  
(chlorine, ozone, etc.) Y 

Disinfection will be evaluated in conjunction with treatment 
alternatives. 

High rate end-of-pipe 
(ballasted floc) Y 

Ballasted flocculation treatment in conjunction with screening and 
disinfection will be evaluated. 

CSO Treatment Facility 
(CSOTF) Y 

Detention and treatment in conjunction with screening and 
disinfection will be evaluated. 

Sidestream Elevated Pool 
Aeration N 

Technology does not effectively treat the parameters of concern. 

SW-E-0064.pdf
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Attachment 3 – Alternative Scoring Sheet 

 

Alternative Scoring Sheet - O-8 to O-13 Region - 0 Overflows / Year
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Alternative Scoring Sheet - O-8 to O-13 Region - 2 Overflows / Year
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Alternative Scoring Sheet - O-8 to O-13 Region - 4 Overflows / Year
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Alternative Scoring Sheet - O-8 to O-13 Region - 6 Overflows / Year
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